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EXECUTIVE SUMMARY

The former Fort Des Moines (FDM) consists of a 53.28-acre parcel that represents the major
remaining portion of a former U.S. Army cavalry post that was originally established on 640
acres of donated land in 1903. Much of the original property, approximately 557 acres, has
already been excessed and is now used for commercial, residential, and recreational purposes.
Former Fort Des Moines (FDM) is an open post located in southern Polk County within the city
limits of Des Moines, Iowa and one mile east of the Des Moines International Airport. *

PURPOSE AND SCOPE
This report addresses additional Site Inspection (SI) at two FDM sites, Building 67 and the Old
Dump Site. These two sites are addressed under the Defense Environmental Restoration
Program (DERP) Formerly Used Defense Sites (FUDS), DERP Project No. B071A072900.
The purpose of this SI is to evaluate the presence or absence of chemical contamination which
may have been caused by Department of Defense (DOD) activities.

Building 67 was formerly utilized as a pesticide mixing facility by a private corporation, Barco
Chemical Company, during the years 1950 to 1959. The building structure was demolished in
1962. The current land use for the former Building 67 site is as a parking lot which services the
Blank Park Zoo and Blank Park Day Use Area. The Old Dump Site occupies an area of
approximately two acres located ori the main lake point of Fort Des Moines Reservoir within the
confines of Fort Des Moines County Park/The dump was operated from early in the history of
FDM to the mid-1960s. While few details about waste types or quantities are available, the
dump did receive asbestos, ash from boilers and transformers.

OBJECTIVES
The objectives of this SI are to:

• Obtain additional information concerning the physical environment at each site.
• Determine the presence or absence of previously reported contamination.
• Determine if the contamination has migrated through the soil to the groundwater, or has

impacted the soil, sediment or surface water at these sites.
• Evaluate the need for further investigations or responses.
• Perform a risk screen on both sites and to evaluate if any contamination is adversely °
affecting human health and the environment.

METHODS
Surface soil, subsurface soil, sediment, surface water and groundwater samples were collected
from hand- augered borings, soil borings and monitor wells. In addition, a geophysical survey
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was conducted at the Old Dump Site for presence of metallic anomalies and to facilitate selection
of appropriate sampling locations. At the former Building 67, surface soil, subsurface soil and
groundwater were investigated.

The contaminants of concern at the project sites are those associated with the pesticides mixing
operation at Building 67 and disposal of construction and/or domestic waste at the Old Dump
Site. The project site names and contaminants of concern are detailed as follows:

Project Sites
Former Building 67
Old Dump Site

Contaminants of Concern
Pesticides, VOCs, Metals
VOCs, SVOCs, Pesticides, Herbicides, Metals

Samples for this project were analyzed by Missouri River Laboratory located in Omaha,
Nebraska. All methods were from EPA SW-846, Test Methods for Evaluating Solid Waste, 3rd
Edition, Update II. The laboratory analytical data was reviewed and verified by the government
and contract laboratories (MR Laboratory and Continental Analytical Services) and evaluated by
the USAGE project chemist for compliance with project objectives.

FINDINGS
The soil contamination encountered at the Building 67 site was primarily pesticides. The most
significant exceedances were elevated levels of chlordane, dieldrin, 4,4'-DDD, 4,4'-DDE and
4,4' -DDT. Groundwater contamination encountered at Building 67 primarily consisted of
VOCs, SVOCs and pesticides. Lead and arsenic were detected at levels that slightly exceeded
IDNR promulgated MCLs. Tetrachloroethene (PCE) in groundwater exceeded both the EPA
Region III RBC (tap water) and IDNR MCL.

The primary analytes of concern that were detected in sediment samples at the Old Dump site
were pesticides, metals and SVOCs. The analytes alpha BHC, beta BHC, delta BHC, lindane,
chlordane, dieldrin, 4,4'-DDT, 4,4'-DDD and 4,4'-DDE were detected in some sediments in
concentrations that exceeded the selected screening criteria. The metals arsenic, cadmium,
copper, lead, nickel, mercury and zinc were detected in soils at levels greater than the selected
screening criteria. The presence of these metals in the sediment and soil data is inconclusive as to
whether they are actual contamination or naturally occurring. The semi-volatiles detected were
found at concentrations below their respective reporting limits.

BUILDING 67 RECOMMENDATIONS
The recommendations for the Building 67 site are a pre-design investigation in support of an
EE/CA for removal of contaminated soil and the development of an EE/CA to remediate
contaminated groundwater. The number and distribution of soil samples collected as part of this
site investigation are considered to be adequate for calculating soil volumes in support of a
removal action. It is anticipated that construction of a reactive barrier wall using zero valence
iron will remediate most of the VOCs, pesticides and SVOCs in groundwater.
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OLD DUMP SITE RECOMMENDATIONS
Based on the current site use as a park, levels of contamination present and limited exposure
pathways, the recommendation for sediments, surface soils and surface water at this site is No
Further Action.
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1 INTRODUCTION

The Corps of Engineers, Omaha District, performed a Preliminary Assessment/Site Inspection
(PA/SI) at the Former Fort Des Moines (FDM), in Des Moines, Iowa. The facility is a Formerly
Used Defense Site (FUDS) as defined by the Defense Environmental Restoration Program
(DERP). The DERP-FUDS statue [10 USC 2701 (a) (2)] requires that projects addressing
hazardous substances, pollutants, and contaminants be conducted consistent with the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
and the Superfund Amendments and Reauthorization Act of 1986 (SARA). This work effort was
performed in accordance with U. S. Environmental Protection Agency Guidance for Performing
Preliminary Assessments under CERCLA (EPA/540/G-91/013) and EPA Guidance for
Performing Site Inspection under CERCLA (EPA/540-R-92/021).

1.1 PURPOSE
The purpose of this investigation was to collect information concerning physical and chemical
conditions of various environmental media at the Former Fort Des Moines sufficient to assess
the threat posed by these media to human health and the environment and to determine the need
for additional CERCLA action.
1.2 SCOPE
This investigation consisted of the collection of sediment, surface soil, subsurface soil, surface
water and groundwater samples for classification and chemical analysis. These environmental
media were collected at two sites, the Building 67 and Old Dump sites. In addition, a
geophysical survey was conducted to identify the limits of the waste cell at the Old Dump Site.
The results of the analytical testing were validated and screened against EPA Region III RBCs
for human exposure risks and EPA Region IV RAGs, NOAA ER-L and ER-M criteria for
ecological exposure risks as appropriate for specific media.



2 SITE INFORMATION
2.1 SITE HISTORY
Currently, the Former Fort Des Moines (FDM) consists of a 53.28-acre parcel that represents the
major remaining portion of a former U.S. Army cavalry post that was originally established on
640 acres of donated land in 1903. Much of the original property, approximately 557 acres, has
already been excessed and is now used for commercial, residential, and recreational purposes.
FDM was used throughout much of its early history as a training camp. It is listed on the
National Register of Historic Places because it served as the first training facility for black
officers in the U.S. Army and was used as a training center for the Women's Army Auxiliary
Corps (WAAC) in 1942. Buildings constructed prior to 1917 are considered to be structures
contributing to the overall historical nature of the installation. As a result, such buildings are
afforded special protection with respect to demolition activities and the nature and extent of
alterations and repairs that may be performed in and on them.
FDM became an induction center for the Army in 1941, and was used as a training center for the
WAAC in 1942. The WAAC-related operations occupied a large portion of the former FDM
installation that has since been excised. FDM began supporting the Army Reserve Program in
1948, and this activity has continued as the major mission of the installation up to the present
time.
In 1988, the U.S. Congress passed the Base Realignment and Closure Act. Fort Des Moines was
included on the list for closure.. The Fort was closed in 1988.
Former Fort Des Moines (FDM) is an open post located in southern Polk County within the city
limits of Des Moines, Iowa and one mile east of the Des Moines International Airport. See Site
Vicinity Map on Figure 2-1. The property is bounded by Army Post Road to the north, SE 5th St.
to the east, County Line Road to the south and SE 9th St. to the west. See Facility Location Map
on Figure 2-2. FDM is currently classified as an inactive sub-installation of Fort McCoy (Sparta,
Wisconsin). Its primary mission is to provide support and shelter for the U.S. Army Reserve,
and current activities are limited to reserve troop training and maintenance functions performed
by six civilian employees stationed in Building 117, the vehicle maintenance'shop. Most
buildings at FDM are unoccupied or are used for the storage of reserve troop equipment or
maintenance equipment.
The current land uses of Former Fort Des Moines property are recreational (Blank Park and Zoo)
to the southwest, commercial/residential to the north, residential to the northeast, and
recreational (Fort Des Monies County Park) to the southeast. See Property Ownership Map on
Figure 2-3.

2.1.1 Former Building 67
Former Building 67 was located on the east margin of the current location of Blank Zoo Park.
The site of Building 67, which was demolished hi 1962, is located within the confines of the
aforementioned park area. This site occupies an area of approximately one quarter of an acre
located parallel to Burner Street in the graveled parking lot area of Blank Park Zoo. The
dimensions of Building 67 are presumed to have been approximately 50 ft. by 375 ft. See
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Figure 2-2. Facility Location
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Figure 2-3. Property Ownership Map
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Building 67 site map on Figure 2-4. The predominant physical characteristic of this site consists
of the presence of a shallow intermittent stream immediately to the west of former Building 67.
The Army previously used Building 67 as a veterinary hospital. This information was
determined according to the historical site plan drawing. It is not known what level of veterinary
medicine was practiced at the facility nor is it known low long the hospital was in operation by
the Army.
The most environmentally significant tenant operation during the history of FDM was the leasing
of Buildings 67 and 138 to Barco Chemical Company for pesticide bagging and blending from
1950 to 1959. The site of Building 67 was excessed to the City of Des Moines in 1961. The
current land use for the former Building 67 site is as a parking lot which services the Blank Park
Zoo and Blank Park (Day Use Area). Building 138 is part of the BRAC property that is
currently boarded over and locked to minimize access.

2.1.2 Old Dump Site
The Old Dump Site is located on the west shore of the small reservoir built on the Fort Des
Moines County Park. The actual dimensions of the Old Dump Site were not documented, but it
occupies an area of approximately two acres located on the main lake point of Fort Des Moines
Reservoir within the confines of Fort Des Moines County Park. See Old Dump Site map on
Figure 2-5. The predominant physical characteristics of this site consist of the presence of a
graveled parking area with a make-shift boat ramp. The site is accessed via a gravel road that
originates from the main entrance to Fort Des Moines County Park.
The Old Dump Site was located on property that has been excessed to the Polk County
Conservation Board. This area is now utilized as a park/recreation area and there is currently a
small reservoir located adjacent to the former dump. The dump was operated from early in the
history of FDM to the mid-1960s. While few details about waste types or quantities are
available, it is documented that the dump did receive asbestos and ash from boilers and
transformers. Reportedly in the past, the sanitary sewage line overflowed into the dump area
when the pump station failed. The dump waste is currently covered by a gravel parking lot
which serves as the main access for park visitors who fish in the small reservoir that surrounds
the site on all but the north site boundary. In addition, a picnic shelter and numerous picnic
tables are located in the vicinity of the Old Dump Site to the north.
2.2 PREVIOUS SITE INVESTIGATIONS AT FDM
A series of environmental investigations have been ongoing at FDM since 1983. In November
1983, a Pesticide Monitoring Special Study, Investigation of Possible Contamination Sites was
conducted at FDM by Army Environmental Hygiene Agency (AEHA). Soil samples were
collected at the former location of Building 67. Metals and low levels of pesticides were
detected.
Environmental Science and Engineering Inc. then conducted an Archives Search Report of FDM
in January 1985, to determine the potential for on-site existence of toxic and hazardous materials
and related contamination. The study included a site visit, identification of contaminants of
concern and a detailed site history.
An enhanced Preliminary Assessment was conducted by Roy F. Weston Inc., in October 1989,
for FDM within the scope of the U.S. Army Installation Restoration Program (1RP). It was



designed to identify environmentally significant operations (ESOs), characterize the impact of
these ESOs on the surrounding environment, and actions that should be taken based on the
ESOs. According to the Weston report, no imminent threat to human health existed; however,
adverse long-term health effects were possible due to the presence of PCBs, pesticides, and other
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Figure 2-5. Old Dump Site
Site Location Map
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items within the unrestricted disposal areas. Weston recommended a more in-depth site
investigation of the designated environmentally significant areas.
In February 1990, the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) tasked
ICF Technology, Inc. (1CF) to develop a Work Plan for conducting an Environmental
Investigation (El). The plan which was finalized in September 1990, detailed the collection of
samples from the designated environmentally significant areas. This work plan was used as the
basis for the Versar Final Technical Plan to investigate sites at FDM.
Versar Inc. was contracted by the USACE-Rapid Response Section to conduct an Environmental
Investigation/ Risk Assessment/Alternatives Analysis (EI/RA/AA). The Final EI/RA/AA Report,
dated July 1995, presents information collected from 1990 through 1993 and was presented for
regulatory review in December 1993. Activities involved sampling of USTs, asbestos sampling,
radon survey, dust and residue wipe samples of buildings, paint sampling, monitoring well
installation, soil gas survey, plus soil, groundwater, sediment and surface water sampling at
various sites on FDM. Soil samples were collected at the Building 67 site as part of this
investigation to determine off-site impacts related to the BRAC sites activities. The analytical
results of these soil samples indicated the presence of various SVOCs, pesticides, and herbicides.
The SVOC results were attributed to either the deteriorated gravel lot covering the site or to a
nearby asphalt-covered surface.
The Iowa Department of Natural Resources, Fisheries Management Division collected a
largemouth bass sample from the Lake surrounding the Old Dump Site which was analyzed for
Pesticides (EPA method 8081). Results were presented in a letter dated 8 August 1995, from
IDNR Fisheries Management, Mr. Dick McWilliams. Laboratory analysis and the data report
were generated by the University of Iowa, Hygienic Laboratory. The elevated DDE
concentration detected in the fish tissue sample compared to lake sediment samples probably
illustrates the effect of bioaccumulation of this contaminant on a predator species which feeds on
bottom-dwelling prey species fish, insects and/or crustaceans. A representative of IDNR,
Fisheries Management stated that the levels of contamination detected from their own fish tissue
sample analysis indicated that there was not an immediate or long-term health risk to human
receptors.

2.2.1 Former Building 67
Soil samples have been collected in 1983 by AEHA and in 1990 by Versar in and around the
area formerly occupied by Building 67. In the 1984 AEHA report detectable levels of some
metals were found in soil, with lead being present at highest concentrations. See Table 2-1 for
analytical results in soil collected by AEHA. In the 1995 Versar report, significant levels of
pesticide contaminants in soil were detected . See Table 2-2 for analytical results for soil
collected by Versar. Various chlorinated hydrocarbons, pesticides and metals have been detected
at elevated concentrations in groundwater up-gradient and down-gradient from the Building 67
site. The groundwater analytical results are presented in Table 2-3, Table 2-4 and Table 2-5.
Figure 2-6 illustrates the groundwater sample results for the three shallow wells downgradient
from the Building 67 site. The results for the upgradient well, MW-21, are not included because
no dissolved chlorinated solvents or pesticides were detected in samples from this well.
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TABLE 2-1 ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED AT FORMER
LOCATION OF BUILDING 67

Sample

#1

#2A

#3

#4

Concentration (mg/kg or ppm)

Cadmium

1

<1

<1

2

Chromium

14

24

18

15

Lead

163

48

36

700

Mercury

0.06

0.05

0.08

0.05
Note: A p,p'-DDE 0.16 ppm and p,p'-DDT 0.03 ppm
Pesticides analyzed for but not detected in Samples 1, 3 and 4.
Source: AEHA, 1984

TABLE 2-2 PESTICIDE AND METAL ANALYTICAL RESULTS FOR SOIL SAMPLES
COLLECTED AT FORMER LOCATION OF BUILDING 67

Compound

(ug/kg or ppb)

alpha-BHC

Aldrin

beta-BHC

delta-BHC

Dieldrin
Endrin
Endosulfan Sulfate

Heptachlor

Heptachlor Epoxide

Lindane

Methoxychlor

ODD

DDE

DOT

Sample

OSBG-7

6.8

2.7

10.1

<8.5

37.3

<6.5

6.4

<2.2

4.5

5.0

<3.6

92.3

1996

2419

OSBG-8

<2.8

<1.4

<7.7

<8.5

34.2

<6.5

6.7

<2.2

3.9

1.7

<3.6

<2.7

1703

1849

OSBG-9

10.7

<1.4

<7.7

<8.5

27.5

<6.5

4.8

<2.2

3.3

8.5

<3.6

<2.7

92.2

2171

OSBG-10

90.5

24.1

74

15.5

1688

21

50.6

5.6

17.2

101

80.7

<2.7

3600

1700

OSBG-10D

134

27.5

2011

26.1

2692

6605

68.8

8.8

33.2

112

192

<2.7

4200

2600
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Compound
(ug/kg or ppb)

2,4,5-T

2,4,5-TP

2,4-D

barium (ppm)

Cadmium

Chromium
Lead

mercury (ppm)

manganese (ppm)

Sample
OSBG-7

<3.6

<20

<30

221

<1.2

21

24

0.08

969

OSBG-8

<3.6

<20

_<30

194

<1.2

16.8

19

<0.05

845

OSBG-9

<3.6

<20

<30

240

<1.2

30.2

20

0.08

1070

OSBG-10

137

<20

204

294

<1.2

24.9

42

0.11,

890

OSBG-10D

<3.6

62.3

<30

534

1.6

40.3

29

0.19

2100
Source: Versar, 1995

TABLE 2-3 ANALYTICAL RESULTS FOR ORGANIC COMPOUNDS IN
GROUNDWATER AT FORMER LOCATION OF BUILDING 67
Compoun
d

1,2-DCA

Carbon
Tetra-
chloride
Chloroform

PCE

TCE

Beta-BHC

Delta-BHC

lindane

DDE

2,4,5-T

2,4,5-TP

2,4-D

MW-14

9-Feb-93

<5

<1

<1

<1

<1

<0.009
9

<0.003
4

<0.002
5

<0.003
9

<0.16

<0.095

<0.263

MW-14D

22-Oct-
92

<5

<1

<1

<1

<1

<0.009
9

<0.003
4

<0.002
5

<0.003
9

NA

NA

NA

NIW-14D

9-Feb-93

<5

<1

<1

<1

<1

<0.0099

<0.0034

<0.0025

<0.0039

<0.16

<0.095

<0.263

MW-17

22-Oct-
92
100

<10

60

500

200

5.5

22

61

0.0478

NA

NA

NA

MW-17

9-Feb-93

30

2.5

29

200

85

2.4

8.9

29

0.048

1.25

0.337

2.76

MW-18

22-Oct-
92
6.7

18

36

175

5.3

9.0

58.4

0.53

<0.0039

NA

NA

NA

MW-18

9-Feb-93

6.7

17

22

130

4.3

0.45

0.22

<0.0025

<0.0039

<0.16

<0.095

0.306

MW-19S

22-Oct-
92
<5

2.6

17

78

3.3

0.15

0.07

0.02

<0.0039

NA

NA

NA

MW-19S

9-Feb-93

<5

2

13

65

2.8

0.12

0.05

0.016

<0.0039

<0.16

<0.095

<0.263

MW-19D

22-Oct-
92
<5

<1

<1

<1

<1

<0.0099

<0.0034

<0.0025

0.006

NA

NA

NA

Versar, 1995
Results in ug/l or ppb
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1,2-DCA = 1,2-dichloroethane
PCE = tetrachloroethene
TCE = trichloroethene
2,4,5-T = 2,4,5-trichlorophenol
2,4,5-TP =2,4,5-trichlorophenoxy propionic acid
2,4-D = 2,4-dichlorophenoxyac.etic acid
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TABLE 2-4 ANALYTICAL RESULTS FOR INORGANIC COMPOUNDS IN
GROUNDWATER AT FORMER LOCATION OF BUILDING 67
Compound

Aluminum

Barium

Calcium

Copper

Iron

Lead

Manganese

Mercury

Nickel

Zinc

2 x Back-
ground
Average

23,870

387.5

204,80
0

41.55

47,875

13.29

1,210

0.1275

56

152.2

MW-14

9-Feb-93

5680

151

84700

<18.8

7150

<4.47

452

<0.1

<32.1

23

MW-14D

22-Oct-
92

24900

290

116000

42.3

62000

13.4

886

Q.I 05

63.9

192

MW-14D

9-Feb-93

8030

128

109000

<18.8

14400

<4.47

225

<0.01

<32.1

47.5

MW-17

22-Oct-
92

28900

660

340000

44

55800

16.5

2830

0.106

79.7

105

MW-17

9-Feb-93

74600

1000

260000

82.3

138000

41.6

3860

0.183

145

283

MW-19S

22-Oct-
92

2720

87.6

72700

49.8 .

7820

9.45

696

<0.01

57.8

32.2

MW-19S

9-Feb-93

3510

66.3

64900

<18.8

6300

<4.47

2080

<0.01

<32.1

22.5

MW-19D

22-Oct-
92

10100

405

460000

50.9

64800

23.7

4170

<0.01

60.8

46

Versar, 1995
Results in ug/l
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TABLE 2-5 ANALYTICAL RESULTS FOR QUARTERLY GROUNDWATER SAMPLES
Compound

1,2-DCA

Carbon Tetrachloride

Chloroform

PCE

TCE

Alpha-BHC

Beta-BHC

Delta-BHC

Lindane

DDE

2,4,5-T

2,4,5-TP

2,4-D

Barium

Calcium .

Lead

Manganese

Magnesium

Sodium

MW-14

5 -June-96

<1

<1

<1

<1

<1

<0.01

<0.01

<0.01

0.01

<o.oi
<0.10

<0.10

<0.10

<2

60500

4.83

<1.2

26200

8910

MW-14D

5 -June-96

<1

<1

<1

<1

<1

<0.01

<0.01

<0.01

<0.01

<0.01

<0.10

<0.10

0.10

<2

102000

<3.0

<1.2

33400

8700

MW-17

7-June-96

<1

<1

6.48

34.8

14.9

14.0

2.34

6.88

13.5

O.01

286

<100

145

378

247000

3.14

3810

137000

25500

MW-18

7-June-96

<1

1.4

9.92

9.94

<1

O.01

0.323

0.136

0.047

O.01

O.10

0.10

O.10

<2

25600

<1.02

<1.2

12600

7580

MW-19S

7 -June-96

<1

<1

1.16

15.7

<1

0.023

0.177

0.045

0.045

O.01

O.10

0.10

O.10

<2

42500

<1.02

217

18800

7940

MW-19D

7-June-96

<1

<1

<1

<1

<1

<0.01

O.01

O.01

O.01

O.01

0.10

O.10

0.10

<2

NA

NA

NA

NA

NA

OHM, 1996
Results In ug/l
1,2-DCA = 1,2-dlchloroethane
PCE = tetrachloroethene
TCE = trichloroethene
2,4,5-T = 2,4,5-trichlorophenol
2,4,5-TP =2,4,5-trichlorophenoxy proplonic acid
2,4-D = 2,4-dlchlorophenoxyacetic acid
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2.2.2 Old Dump Site
Samples of soil were taken in the landfill area and they indicated detectable levels of DDE, DDT,
and chlordane as well as cadmium, chromium, lead and mercury (AEHA 1984). Lake sediment
samples were also taken with low levels of pesticides being detected. Metals were detected in
one lake sediment sample, also at low levels. See Table 2-6 for analytical results.
The Iowa Department of Natural Resources, Fisheries Management Division report stated that
these fish tissue samples indicated elevated concentrations of DDE (0.073 mg/kg) and
Methoxychlor (0.22 mg/kg) only. All other analytes were below quantitation limits. A summary
of the analytical data is presented in Table 2-7.

TABLE 2-6 ANALYTICAL RESULTS FOR SOIL AND SEDIMENT SAMPLES
COLLECTED FROM THE FORMER OLD DUMP AND THE SURROUNDING LAKE

Sample Location

#10 Soil at Landfill

#11 Soil at Landfill

#12 Lake Sediment

#13 Lake Sediment

#14 Lake Sediment

Pesticide

p.p'-DDE

p.p'-DDT

p.p'-DDE

p.p'-DDT

P.P'-DDD

P.P'-DDT

p,p'-DDD

p.p'-DDE

p.p'-DDT

cis-chlordane

Cadmium
Chromium
Lead
Mercury

Concentration (mg/kg or ppm)

0.02

0.04

0.03

0.06

0.03

0.06

0.03

0.02

0.04-0.10

0.008

<1

<14

<71

<0.07

Source: U.S. Army Environmental Hygiene Agency (USAEHA). 1984. "Pesticide Monitoring Special Study No. 17-44-0986-84.
Investigation of Possible Contamination Sites, FDM, Iowa." Iowa Department of Natural Resources Files: CON 12-15 Abandoned
or Uncontrolled Sites, Fort Des Moines
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TABLE 2-7 ANALYTICAL RESULTS FOR BIOASSAY (FISH TISSUE) SAMPLES
COLLECTED FROM THE FORMER OLD DUMP AND THE SURROUNDING LAKE

Sample Location

Ft. Des Moines
Lake

(Largemouth Bass)

Pesticide

DDE

Methoxychlor

Concentration (mg/kg or ppm)

0.73

0.22

Source: IDNR, Fisheries Management, "Letter from Mr. Dick McWilliams", Laboratory analysis and data report was generated by
the University of Iowa, Hygienic Laboratory, dated 8 August 1995.
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3 INVESTIGATION ACTIVITIES
3.1 RATIONALE OF PROJECT EXECUTION
In order to determine whether a release had occurred, key target environmental media were
investigated. These media included surface soil, sediment, and surface water at the Old Dump
Site. In addition, a geophysical survey was conducted to pre-screen the Old Dump Site for
presence of metallic anomalies and to facilitate selection of appropriate surface soil, sediment
and surface water sampling locations. At the former Building 67, surface soil, subsurface soil
and groundwater were investigated. ,
Upon completion of the geophysical survey, the data generated was reviewed and considered for
its Impact on preliminary sampling locations. Where appropriate sampling locations were
moved to either avoid large anomalies or to enhance the likelihood of collecting representative
samples. In addition, the distribution of metallic anomalies were mapped to illustrate the areal
extent of metallic debris present at the Old Dump Site. Due to the fact that the Old Dump Site is
immediately adjacent to a reservoir, it was determined that down gradient monitor wells would
provide little or no benefit to characterization'of groundwater. In addition, since it is highly
likely that there is hydraulic communication between groundwater within the waste cell of the
former dump and surface water impounded by the reservoir, it is likely that this relationship
between groundwater and surface water would adversely impact the installation of monitor wells
hi that: a) it would be difficult to determine if groundwater samples from potential wells located
along the down-gradient perimeter of the dump would be representative of groundwater within
the waste cell; b) it would be difficult to install a monitoring well along the perimeter of the
dump due to the low topographic relief of .the dump relative to the elevation of surface water in
the reservoir; c) it would be impractical to install monitor wells along the perimeter of the dump
due to the presence of concrete hardfill within the waste cell and d) the safety issues associated
with drilling directly in a dump waste cell could not be overcome through engineering controls.
Finally, soil borings and monitoring wells were located at the Building 67 Site based on visual
evidence of past investigation of the BRAC area to the east (including Building 138) and
historical background information. The number of soil borings and monitoring wells and their
distribution around each site were intended to provide enough data to determine whether any
contaminant releases have occurred. As much information about vertical and lateral extent of
contamination was gathered, and it was determined to the extent possible, the groundwater flow
direction and gradient at Building 67.

3.1.1 Site Investigation Sampling Rationale - Former Building 67
Previous investigation of this site revealed that elevated volatiles, pesticides and metals
concentrations were present at and near Building 67 in the soil and groundwater. Table 2-5,
shows results for the quarterly groundwater sampling. It was determined that additional soil and
groundwater samples were needed to adequately characterize contamination directly resulting
from Building 67 activities. Characterization at this site was accomplished by advancing nine
soil borings around the perimeter of the assumed former footprint of Building 67 and installing
two additional monitor wells downgradient from the former Building 67. Three soil samples
from each of the nine boreholes (a total of twenty-seven soil samples) were collected for
chemical analysis. In addition, three duplicate soil samples as well as one duplicate groundwater
sample were collected and submitted for analysis.
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3.1.2 SI Sampling Rationale - Old Dump Site
Previous investigation of this site revealed that elevated pesticides and metals concentrations
were present in lake sediment. It was determined that additional surface soil, sediment and
surface samples were needed to adequately characterize contamination which might be related to
Old Dump Site disposal activities. Characterization at this site was accomplished by using a
stainless steel hand auger to collect surface soil and sediment samples around the perimeter of
the dump disposal area as identified by the geophysical survey that was conducted at this site. In
addition, one surface water sample was collected immediately adjacent to the boat ramp dock on
the southwest edge of the site in order to characterize the surface water.
3.2 GENERAL
Surface soil, subsurface soil, sediment, surface water and groundwater samples were collected

from hand angered borings, soil borings and monitor wells. In addition, a geophysical survey
was conducted at the Old Dump Site. The field procedures used to perform all sampling
activities were accomplished as specified in the Ft. Des Moines SI Sampling and Analysis Plan
(SAP) dated July 5, 1996, and prepared by USACE-Omaha, except as noted hi the following
sections.
3.3 SITE PREPARATION
Prior to sampling, each site was inspected and sample locations were marked with labeled stakes.
Where necessary, sample locations were offset from the proposed locations due to field
conditions. Any changes to sampling locations were documented on boring logs and the field
log book. Utility clearances were obtained prior to initiation of all Intrusive work.
3.4 GEOPHYSICAL SURVEY
The geophysical survey was performed by Braun Intertec from Minneapolis, MN. Under
contract with Braun Intertec, Geosphere Midwest conducted the EM-61 and Magnetometer
surveys according to manufacturer's operator manual instructions and the contracted scope of
services. The survey consisted of setting up a site grid boundary, pushing the appropriate
instrument over the site on either 5 feet or 2.5 feet grid spacings and logging the raw data which
was subsequently transferred to a personal computer where the data could be manipulated to
produce maps depicting the presence or absence of metallic anomalies and their areal distribution
across each site.
3.5 SURFACE SOIL SAMPLING
A stainless steel hand auger was used to collect surface soil samples. The hand auger was
advanced to a depth of 6 inches below ground surface at each designated sample location. The
soil was placed in a stainless steel bowl where it was homogenized and placed in sample
containers as detailed in the SAP for surface samples. All sampling equipment was
decontaminated between sample locations as detailed in the SAP for surface sampling methods.
3.6 SEDIMENT SAMPLING
A stainless steel hand auger was used to collect sediment samples. The hand auger was
advanced to a depth of 6 inches below the pond basin at each designated sample location. The
soil was placed in a stainless steel bowl where it was homogenized and placed in sample
containers as detailed in the SAP for sediment samples. All sampling equipment was
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decontaminated between sample locations as detailed in the SAP for sediment sampling
methods.
3.7 SUBSURFACE SOIL SAMPLING
Drilling was accomplished by using a Gus Pech HOOc equipped with 4.25-inch (Inside
Diameter) hollow stem augers. A 3.0 inch (outside diameter) stainless steel split-spoon sampler
was driven a distance of 2.0 feet from ground surface to the bottom depth of each boring. These
sampling intervals were considered to be adequate to determine the vertical extent of soil
contamination at each site. A surface soil sample was collected from 0-2 feet in each boring. An
intermediate subsurface sample was collected from 4-6 feet unless headspace screening indicated
the presence of volatiles or visible evidence of hydrocarbon stained soil was observed in the 2-4
feet interval. If groundwater was encountered in any particular interval, then the sample
collected immediately before the saturated interval was submitted for chemical analysis as the
deep subsurface sample. The bottom-most sample was collected from the 8-10 feet interval,
unless otherwise compelled by headspace analysis or soil staining from hydrocarbons, and was
submitted as the deep subsurface soil sample. Subsurface soil samples were collected and
prepared for shipment to the lab as is specified in the SAP. All drilling tools where
decontaminated with a steam cleaner. Sampling equipment was decontaminated as specified in
the SAP. A copy of all boring logs generated from this investigation are included as Appendix
A.
3.8 SURFACE WATER SAMPLING
Surface water samples were collected by emersing a chemically inert, clean, one-gallon
polyethylene jug into the reservoir and subsequently decanting this water into appropriate sample
containers. Preservatives were added to each sample container according to the required
analysis. The samples were then placed in ice filled coolers and prepared for shipment to the lab,
per SAP guidance.
3.9 MONITORING WELL INSTALLATION
Two of the soil borings, MW96-1 and MW96-2, were completed as monitor wells after they
were advanced at least 7 to 8 feet below the first encounter of groundwater. Generally, most
monitor well borings were drilled to a depth of 15 to 30 feet below ground surface.
Approximately 1 foot of 20/40 Colorado Silica Sand was placed in the bottom of the boring,
followed by the lowering of the 2-inch nominal diameter P.V.C. riser pipe and 10 feet long, .010
slot continuous wire wrap P.V.C. screen. The remaining well annulus was backfilled.with 20/40
Colorado Silica Sand to approximately 2 feet above the top of the screen interval, followed by a
2 feet thick (before hydration) interval of bentonite pellet seal. The seal was hydrated as
specified in the SAP and the well boring left open to allow proper seal hydration overnight
before final completion. After adequate bentonite seal hydration had occurred, the remaining
annulus was grouted with bentonite/cement grout to within 1 to 2 feet of the ground surface. The
grout was allowed to settle and partially cure prior to installation of the surface completion of
each well. Surface completions consisted of installing a 2 feet diameter concrete collar,
extending a minimum of 4 inches above grade, around a flush finish well vault. Well completion
diagrams are provided in Appendix B.
Due to the lack of groundwater inflow responsiveness, the monitoring wells were not developed
as specified in the SAP. A sufficient volume of water was not available for proper well
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development at the time of installation. It was determined by the USAGE project geologist that
since these monitor wells were installed in a marginal aquifer (at best) failed to respond with
sufficient inflow to warrant development, and that off-setting did not produce more responsive
aquifer conditions, that development was not of paramount importance especially since low-flow
sampling methodologies would be employed.
3.10 GROUNDWATER SAMPLING
Monitor wells were purged prior to sampling as specified in the SAP, except as noted below.
Wells were purged with a Grundfos Rediflo 2 submersible pump using disposable polyethylene
tubing. Groundwater parameters were monitored for indication of parameter stability and
subsequently recorded on purge/sample records and the field log book. Turbidity of the
ground-water was measured and in both wells was greater than 200 NTUs. Since most of the
monitor wells installed during this investigation were constructed hi shallow glacial till aquifers
that typically produce relatively turbid groundwater at slow recharge velocities, it was decided
that low flow (minimal drawdown) groundwater purging and sampling was preferable to
collecting filtered and unfiltered samples for metals analysis. Hence, the purging and sampling
procedures were modified to incorporated low flow purging and sampling procedures proposed
by the EPA in EPA/540/S-95/504. A copy of EPA/540/S-95/504 is provided in Appendix D.
The well purge/sample records are provided in Appendix C.
Groundwater samples were collected as specified in the SAP and as noted above. After the
monitor wells were sufficiently purged, the pump controller was adjusted such that the pump
discharged groundwater at the lowest flow (100-250 ml/min.) possible for sampling.
Groundwater samples collected by directly discharging water from the pump discharge tubing
into the appropriate sample containers. Each container was pre-filled with an adequate volume
of preservative and was checked again for proper concentration of preservative after filling with
groundwater sample. The pH was checked by pouring a small amount of the sample into the lid
of the container, then dipping pH paper into the lid. The sample contained in the lid was then
disposed of on the ground. This procedure, however, was not performed on samples for VOC
analysis. As sample containers were filled, they were immediately capped and placed in an ice
filled cooler for chilling. Samples were held on site for less than 24 hours before being packed
for shipment to the analytical laboratory.
3.11 DOCUMENTATION OF FIELD ACTIVITIES
A field log book was utili7,ed for documentation of all field activities, including drilling, well
installation, well development and groundwater sampling. Geologic drill logs and well
construction diagrams were developed for all boreholes and monitor wells, respectively. Daily
Quality Control Reports (DQCRs) were completed daily by the field geologist. The field log
books and DQCRs were retained as part of the project file. The drill logs and well completion
diagrams are provided in Appendices A and B.
3.12 DECONTAMINATION AND IDW HANDLING PROCEDURES
Decontamination of drilling equipment was executed as specified in the SAP. A
decontamination pad was established in the graveled lot adjacent to the Building 67 site for
cleaning all drilling tools and vehicles. Decontamination of groundwater sampling equipment
consisted of a non-phosphate detergent wash followed by a tap water and a distilled water rinse.
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Soil and water IDW that was generated as a result of this investigation was disposed of on-site.
Soil cuttings were scattered after drilling soil borings or construction of monitor wells.
Development, purge and decontamination waters, and all settleable solids were discharged to the
ground surface on-site at a location determined not to drain back towards a borehole or monitor
well.
3.13 SURVEYS
Surface soil, soil boring and monitor well sample locations were surveyed using the National
Geodetic Vertical Datum of 1983 for vertical control and the Iowa-State Plane Coordinate
System for horizontal control.
3.14 ANALYTICAL METHODS
Samples for this project were analyzed by Missouri River Laboratory located hi Omaha,
Nebraska. (Please note that in September 1998, the name of the Missouri River Laboratory was
changed to Chemical Quality Assurance Lab, CQAL). All methods were from EPA SW-846,
Test Methods for Evaluating Solid Waste, 3rd Edition, Update II.
All of the samples from the Former Building 67 site were analyzed by the following methods: ,

Soil Matrix
Analvte
antimony (Sb), barium (Ba), cadmium, (Cd),
chromium, (Cr), copper (Cu), nickel (Ni),
silver (Ag), zinc (Zn), selenium (Se), zinc (Zn)
arsenic (As), lead (Pb), thallium (Tl)
mercury (Hg)
Pesticides
Herbicides
Volatile Organic Compounds

Method. EPA SW846
3050/6010A

7000 series, G.F.
7471.C.V.
8081
8150
8260

Groundwater Matrix
Analvte
Sb, Ba, Cd, Cr, Cu, Ni, Ag, Zn, Se, Zn
As,Pb,Tl
Hg
Pesticides
Herbicides
VOC

Method. EPA SW846
3005/6010A
7000 series, G.F.
7471.C.V.
8081
8150
8260
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All of the samples from the Old Dump Site were analyzed by the following methods:
Soil and Sediment Matrix
Analyte
Sb, Ba, Cd, Cr, Cu, Ni, Ag, Zn, Se, Zn

As, Pb, Tl
Hg
Pesticides
svoc
voc

Method. EPA SW846
3050/6010A
7000 series, G.F.
7471,C.V.
8081
3550/8270A
8260

Surface Water Matrix
Analyte
Sb, Ba, Cd, Cr, Cu, Ni, Ag, Zn, Se, Zn
As, Pb, Tl
Hg
Pesticides
SVOC
voc

Method. EPA SW846
3005/6010A
7000 series, G.F.
7471,C.V.
8081
8270A
8260
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4 PHYSICAL FEATURES OF THE STUDY AREA
4.1 CLIMATE
The climate at this site is that of a continental climate characterized by wide seasonal variations
in temperature and precipitation. Winters are cold and dry while the summers are warm and
wet. The average daily maximum temperature, computed on an annual basis is approximately
59° F while the average daily minimum temperatures 38° F. January and February are the coldest
months, with July and August being the warmest. The average annual precipitation is
approximately 30 inches per year of both rain and snow combined. The months of May and June
are the months of highest precipitation, all in the form of rain. Prevailing winds are from the
south in summer but from the northwest during the winter.
4.2 PHYSIOGRAPHY
Former Fort Des Moines lies in the Central Lowland Province. The project sites fall within the
Dissected Till Plains section. The southern-most boundary margin of the Western Lakes section
lies immediately to the north of former Fort Des Moines. The characteristic features of these
physiographic divisions resulted from glaciation of different periods, ranging from as young as
the Gary (Wisconsinan) drift in the Western Lakes section north of the site to as old as the
Nebraskan drift which underlies the site(s). In general, the surficial glacial till deposition
resulting from the Wisconsinan Stage forms the land features indicative of the Western Lakes
section and the surficial Wisconsinan Loess covered Kansan Till deposition is indicative of the
Dissected Till Plains section. The unconsolidated materials encountered in the Dissected Till
Plains section consists primarily of clayey and silty fine sands to sandy and silty clays near
surface which represent loess depostion. Underlying the loess deposits is a silty to sandy clay till
with occasional lenses of sand and/or gravel which represents Kansan Till deposition. The hills
and narrow upland plains of this division were formed by the dissection of a glacial drift plain
that was later covered to various depths by wind-laid formations known as Peorian Loess
(upper).
4.3 GEOLOGY
The glacial till beneath the sites ranges in textural composition from clay to sand. This till can
best be described as a clay with trace amounts of silt, sand and gravel, with occasional sand
stringers (glacial outwash). The oxidized till is generally brownish gray with orange mottling
common. This relatively thin layer of till is overlain by a locally, thicker layer of loess.
The thickness of the loess is a function of the topography of both the land surface and upper
surface of the glacial till. The thickness of the eolian deposit varies significantly across the site.
The site is located less than 4 miles from the Bemis Terminal Moraine (Wisconsinan Stage)
which was most likely responsible for the loess deposition. It is estimated to range from <5 to 20
feet thick in the Fort Des Moines area. The loess is most commonly a silt or fine sand with
appreciable clay fines. It is yellow brown with occasional orange mottling. It is stiff to loose
with low plasticity.
4.4 SOILS
The topsoils have been classified as belonging to the Downs silt loam on the relatively flat lying
areas, Ladoga silt loam on slope of 2 to 30 % and Gara loam on 5 to 20 % slopes on
topographically lower land surfaces. The Downs and Ladoga silt loams are typically associated
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with loess deposition and range from 3 to 4 feet thick on side slopes and 8 to 20 feet thick on flat
lying areas. The Gara loam soils are usually associated with relatively thin (4 to 6 feet thick)
Kansan till. Pennsylvanian aged shale bedrock is typically encountered below the Kansan till
deposits. Due to the uneven weathered surface of the Kansan till deposits and Pennsylvanian
shale weathered bedrock, it is possible that Kansan till may be absent in some localities.
4.5 SOIL CHEMISTRY

Soil is the end-product resulting from the physical, chemical and biological alteration and/or
degradation of geologic parent material (rocks and sediments). The soil system is a highly
heterogeneous matrix of inorganic and organic components. The relative proportions of these
components are dependent upon factors influencing soil formations, such as topography, climate,
depositional processes, and time (Sposito, 1984). The total concentration of metals in soil varies
from one area to another, primarily due to the soil-forming processes. For example, in one area
soils may form primarily as a result of the leaching process (degradation), whereas, in another
area soils may form primarily as a result of a mechanical weathering process (disintegration).
More often than not, however, soils form as a result of multiple processes. The one factor that
seems to have the greatest influence on the relative presence or absence of specific naturally
occurring concentrations of metals is the chemical composition of the parent material from
which the soil is formed. It is for these reasons that, when metals contamination is suspected,
judicious interpretation of metals concentration data is of great importance.
In addition, site-specific background concentrations were calculated by Versar (1995) for
screening soil sample concentrations as well as groundwater. Versar calculated background soil
conditions for TAL metals, pesticides, SVOCs, herbicides and Dioxins/Furans but for the
purposes of this report only their calculated metals background concentrations were considered.
The basis of the Versar calculated background concentrations consisted of the collection of four
(4) surface soil samples, obtained from the 0 to 1.5 ft. below ground surface interval, which were
analyzed for the previously identified list of analytical suites. An average concentration was
calculated from the four samples for each analyte. Per EPA Region VII authorization, two times
the average concentration of each analyte was reported for screening purposes. The following
table ( Table 4-1) portrays expected concentration ranges, published geometric mean for the
general area in and around Des Moines, IA and site-specific 2 X average concentration values as
calculated by Versar (1995).
Sample analytical results were compared to background concentrations of metals in soil. Any
results showing concentrations greater than background were then screened against EPA Region
III risk-based concentrations. If any analytes failed the risk-based screening criteria, they were
then considered worthy of consideration as a site related contaminant.
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TABLE 4-1 IOWA BACKGROUND METALS CONCENTRATIONS IN SOIL
ANALYTE RANGE (mg/kg) GEOMETRIC MEAN Site-Specific1

(mg/kg) 2 X Average Cone.
(mg/kg)

Antimony 0-<1.0 0.48 19.6
Arsenic 4.6-6.6 5.2 14.7
Barium 500-700 440* 457
Beryllium <1-2.0 NC 1.75
Chromium 50-70 37* 42.5
Copper 30-700 : 17* 37.9
Lead 15-700 16 60.7
Mercury 0.032-0.13 0.058 14
Nickel 20-700 13 43.4
Selenium O.1-5.0 0.26 NC
Zinc 45-3,500 48 20.1
Note: Reference is Elemental Concentrations in Soils and Other Surficial Materials of the Coterminous United States (USGS Professional

Paper 1270). . ' ~ - -
* Mean results fall outside range because only the range of concentrations within 60 miles of Des Moines, IA were selected for
inclusion, whereas the means were calculated on a state-wide basis.
'Calculated by Versar, Inc. EI/RA/AA in 1995. .

4.6 HYDROGEOLOGY

4.6.1 Surface Water ;
The major bodies of surface water near Fort Des Moines are the Des Moines and Raccoon
Rivers. The confluence of these two rivers lies approximately four miles to the north of Fort Des
Moines. The City of Des Moines draws most or all of its municipal water supply from the Des
Moines River.
The surface water drainage of Building 67 is to the west and southwest via lamellar flow until it
reaches an unnamed tributary to Blank Park Creek. This unnamed tributary is an ephemeral
stream that appears to derive all of its source water from surface run-off. Blank Park Creek is a
tributary to the North River.
The surface water drainage of the Old Dump Site is via lamellar flow to a small reservoir which
surrounds the disposal area on three sides. During periods of excessive precipitation, the surface
water flows over the dam spillway to the southeast into an unnamed ephemeral stream. This
ephemeral stream flows to the southeast into the North River.
In general, drainage from the western and southern portions of Fort Des Moines is to the
southwest via Blank Park Creek to the North River. Drainage from the eastern half of Fort Des
Moines is to the southeast via an unnamed tributary of the North River. The North River
converges with the Des Moines River approximately 6 miles east of Fort Des Moines.

4.6.2 Ground Water
Groundwater is available in the surficial and deep aquifers in the Fort Des Moines area. Water
levels in the surficial aquifer generally range between 3 and 15 meters b.g.s. The utility of these
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surflcial aquifers is questionable, however, because wells installed in these aquifers typically
suffer from poor yields (0.001 m3/sec or less) and are highly mineralized. The bedrock aquifers
are usually much higher yielding (up to 0.03 to 0.06 mVsec greater in the Cambro-Ordivician
Aquifer than in the surficial aquifer) and produce water of better quality with respect to mineral
content. The City of Des Moines' supply of municipal water is from wells tapping the Cambro-
Ordivician Aquifer which yield 0.11 m /sec and from the Des Moines and Raccoon Rivers.
During the Environmental Investigation conducted by Versar, Inc., groundwater flow within the
surficial aquifer was found to generally mimic surface topography. Groundwater flow within the
surficial aquifer and upper bedrock material was also found to flow predominantly to the south
and southwest in the vicinity of Building 67. Due to the distance and surficial aquifer flow
direction relative to the location of the Des Moines River (four miles north of the site), it is
highly unlikely that there is any hydraulic communication between the surficial aquifer at Fort
Des Moines and the Des Moines River.
The groundwater encountered in the surficial aquifer was found to be hard (due to the natural
occurrence of calcium and magnesium constituents in the water-bearing unit) and contains
undesirable concentrations of sulfates, nitrates and bacteria. The occurrence of sulfates and
nitrates may be attributed to the high intensity use of agricultural chemical residues or occur
naturally. The sites impacted by pesticides contamination (i.e. Building 67 and Building 138)
have also adversely affected the water quality of the surficial aquifer. However, despite the fact
that groundwater in the surficial aquifer has been impacted by the contaminant releases
documented to have occurred at Fort Des Moines, it is also fair to say that regionally high
background concentrations of pesticides, fertilizers and other residual waste greatly restricts the
potential use of the surficial aquifer. Laws dating back to the early 1900's were created to
condemn wells deemed to produce water unfit for human consumption in response to outbreaks
of cholera and typhoid. As a result, most of the surficial aquifer wells within the City of Des
Moines have been abandoned. In addition, all Des Moines residents are required to utilize the
municipal water supply system for public health reasons. The Hydrogeologic Units underlying
Fort Des Moines is presented in Table 4-2.
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TABLE 4-2 HYDROGEOLOGIC UNITS

Glacial Till
Clay tills with sand and/or
gravel outwasL _____ Quaternary Shallow Aquifer

Des Moines Series

Alternating shale and
limestone with minor
sandstone and coal. Pennsylvanian Upper Aquifer

St. Louis Limestone
Limestone and dolostone
with some chert. Mississippian Middle Aquifer

Osage Series Dolomitic shale.

Kinderhook Series
Limestone and dolostone
with some chert nodules.

Silurian

Maquoketa Formation
Gray-green shale,
dolostone and chert.

St. Peter Sandstone
Prairie Du Chien
Formation

Jordan Sandstone
St. Lawrence
Formation

Consists of coarse to fine,
rounded arid frosted sand
graines with minor green
shale stringers. _____

Upper: sand dolostone.
Middle: sandstone.
Lower: oolitic dolostone.
Consist of fine to medium,
well sorted and frosted
sand grains.________
Coarsely crystalline and
silty dolostone. _ '

Ordivician Confining Unit

Lower Aquifer

Cambrian

29



5 SITE INVESTIGATION RESULTS
S.I ANALYTICAL RESULTS - FORMER BUILDING 67

The following discussions will summarize analytical results by sample matrix. All analytical
results have been tabulated with a comparison to EPA Region III RBCs, both industrial and
residential, for surface and subsurface soil. Groundwater analytical results have been tabulated
with a comparison to EPA Region III RBCs and IDNR promulgated MCLs. Only the results that
exceed either RBCs or MCLs are shown in the discussions in this section. The data presented hi
the following sections and the remaining bulk data is tabulated and provided as Appendix E.

5.1.1 Surface and Subsurface Soil
Soil samples were analyzed for volatile organics, pesticides, metals, and herbicides. The
analytical results for surface and subsurface soils indicated that various volatile organic
compounds, pesticides and metals concentrations were either elevated above EPA Region III
RBCs or EPA Region III BTAG screening values. Presence of these contaminants in the vadose
zone soils indicates that they are possible sources of groundwater contamination. The samples
that exceed EPA Region III RBCs or EPA Region III BTAG screening values or that are
suspected sources for groundwater contamination are provided in Table 5-1 and Figure 5-2.

The lithology at this site consists of a surficial cohesive unit made up primarily of lean (CL) to
borderline fat (CL/CH) or fat clays (CH) interpreted as glacial till which grades into a non-
cohesive silly sand (SM-ML) to sandy gravelly silt (ML) at approximately 18 to 20 feet below
ground surface. It is unknown how extensive the non-cohesive unit is since only two borings
were drilled greater than 10 feet bgs. However, based on the fact that both well borings
encountered this unit it is expected that the unit is locally extensive.
S.I.1.1 Volatile Organic Compounds
The results of VOC analysis indicated the presence of tetrachloroethene, methylene chloride and
carbon tetrachloride. Tetrachloroethene (PCE) was present in borings SB96-06, SB96-07, SB96-
08 and SB96-09 with concentrations that ranged from 3.3J jag/kg to 380 fag/kg. The
concentrations of PCE encountered did not exceed EPA Region III RBCs but did exceed the
BTAG ecological value of 300 u,g/kg. These results are presented because the groundwater
samples collected at this site indicated PCE concentrations that exceed RBCs and/or IDNR
MCLs. The exceedance of these screening levels in groundwater and presence in vadose zone
soils indicates that a source for PCE is present at this site. Methylene chloride was also detected
but at very low concentrations and it was also detected in the method blanks. Carbon
tetrachloride was detected in boring SB96-07 at the 8 foot sample interval with a concentration
of 5.8 jag/kg, which is well below the industrial RBC of 44000 ug/kg.
5.1.1.2 Pesticides
Several pesticides, alpha BHC, beta BHC, chlordane, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT,
chlordane and dieldrin, were detected in the soil samples at varying concentrations and depths.

Alpha BHC was present in boring SB96-08 at a concentration of 130 ug/kg in the 2 feet sample
interval. This did not exceed the industrial RBC of 910 ug/kg, and there is not an EPA Region
III BTAG screening value.
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Beta BHC was present in boring SB96-08 at 2' at concentration of 550 ug/kg which did not
exceed the industrial RBC of 3200 ug/kg, and there is not an EPA Region IIIBTAG screening
value.
Chlordane was present in borings SB96-01 and SB96-08 at concentrations ranging from 62
ug/kg to 19,000 ug/kg. Only the sample from SB96-08 exceeded the industrial RBC of 16000
ug/kg. But, samples from SB96"-01,-05, -07, and -08 exceeded the EPA Region IIIBTAG
screening value of 100 ug/kg.
4,4'-DDD was present in borings SB96-01, -02, -05, -07 and SB96-08 at concentrations ranging
from 14 ug/kg to 5,500 ug/kg. The results for 4,4'-DDD indicated that all concentrations were
below the industrial RBC of 24,000 ug/kg. Samples from borings SB96-01, -05, and -08
exceeded the EPA Region III BTAG screening value of 100 ug/kg.
4,4'-DDE was present in borings SB96-01, -02, -05, -07 and SB96-08 at concentrations ranging
from 13 ug/kg to 2,400 ug/kg. The results for 4,4'-DDE indicated that all concentrations were
below the industrial RBC of 17,000 ug/kg. Samples from borings SB96-01, -05, and -08
exceeded the EPA Region III BTAG screening value of 100 ug/kg.
4,4' -DOT was present in borings SB96-01, -02, -03, -05, -06, -07 and SB96-08 at concentrations
ranging from 13 ug/kg to 26,000 ug/kg. The results for 4,4'-DDT indicated that concentrations
which exceeded the industrial RBC of 17,000 ug/kg occurred in the 4 feet sample interval in SB96-
05 (26,000 ug/kg), and in the 2 feet sample interval in SB96-08 (20,000 ug/kg). Samples from
borings SB96-01, -05, and -08 exceeded the EPA Region III BTAG screening value of 100 ug/kg.
Dieldrin was present in borings SB96-01, -02, -05, -07 and SB96-08 at concentrations ranging from
11 ug/kg to 1,400 ug/kg. The results for Dieldrin indicated that concentrations which exceeded the
industrial RBC of 360 ug/kg occurred in the 2 feet sample interval in SB96-01 (1100 ug/kg), in the
4 and 10 feet sample intervals in SB96-05 (1400 ug/kg and 750 ug/kg respectively), and in the 2 feet
sample interval in SB96-08 (570 ug/kg). Samples from borings SB96-01, -05, and -08 exceeded the
EPA Region IIIBTAG screening value of 100 ug/kg.
5.1.1.3 Herbicides
Herbicides were analyzed for, but were not detected above the laboratory detection limits.
5.1.1.4 Metals
The results of metals analysis indicated the presence of arsenic, beryllium, chromium, copper,
lead, nickel, zinc, and mercury. Only arsenic exceeded the Region III RBCs for ingestion of 3.8
mg/kg in all soil samples. Concentrations of arsenic ranged from 8.8 mg/kg to 11.9 mg/kg.
Beryllium , chromium, copper, lead, nickel,'zinc and mercury had detections that exceeded the
EPA Region III BTAG Screening values of 0.02 , 0.02, 15, 2, 2, 10, and .058 mg/kg
respectively, but were less than the Region III RBCs.
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TABLE 5-1 SUMMARY OF SOIL SAMPLE RESULTS, BUILDING 67
Sample #

SB96-01

SB96-02

Depth (ft)

2

6

10

6

8

8

Analyte

Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Chlordane
4,4'-DDT
4,4'-DDD
4,4'-DDE
Dieldrin

Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Mercury
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium

Chromium
Copper

Lead
Nickel
Zinc

Concen
-tration

0.6
19.8
18.7
22.5
22.3
80.9
9.7
420
2200
340
880
1100
0.7

20.8
21.2
11

26.9
82.1
9.8
0.5
19

19.6
10

24.9
74.9
8.8
0.6
0.7

25.6
20.4
13
26

73.6
11.4
0.5
17.8
19.6
13.6
31.4
71.2

33

Units

mg/kg

ug/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPA
Region

III,
Industrial

RBC
4100

3100000
82000
none

41000
610000

3.8
16000
17000
24000
17000
360

4100
3100000
82000
none

41000
610000

3.8
4100

3100000
82000
none

41000
610000

3.8
None
4100

3100000
82000
None
41000

610000
3.8

4100
3100000
82000
None
41000
610000

EPA
Region III

BTAG

0.02
0.02
15
2
2
10

32.8
100
100
100
100
100
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
10

32.8
0.058
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
10



Sample #

SB96-03

SB9S-04

Depth (ft)

10

6

8

10

4

6

6

Analyte

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel

Concen
-tration

10.2
0.5
16.4
19.4
13.4
27.5
66.9
10.6
0.8
20.1
20.6
14.7
22.7
75.3
9.9
0.7
18.7
18.9
15.6
28.2
71.4
10.2
0.6
18.9
18.8
12

23.3
70.6
9.6
0.8
21

20.6
15.9
20.9
72.9
11.6
0.7
18.1
20.9
15.6
28.5

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

EPA
Region

III,
Industrial

RBC
3.8

4100
3100000
82000
None
41000
610000

3.8
4100

3100000
82000
None
41000
610000

3.8
4100

3100000
82000
None
41000
610000

3.8
4100

3100000
82000
None
41000
610000

3.8
4100

3100000
82000
None
41000
610000

3.8
4100

3100000
82000
None
41000

EPA
Region III

STAG

32.8
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
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Sample #

SB96-05

Depth (ft)

10

2

4

10

10

Analyte

Zinc
Arsenic

Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin

Beryllium
Chromium

Copper
Lead
Nickel

Arsenic
Zinc

Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin

Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Chlordane

Concen
-tration

78.9
11.1
0.5
18.1
16.4
11.9
20.9
68.3
8.3
0.6

19.9
20.7
22.8
22.7
84

10.7
810
310
440

1300
180
0.7

19.9
21.7
23.7
25
9.6

93.9
12000
5500
2300

26000
1400
0.6
19.1
18.1
26.4
23.6
76.6
9.2

5300

Units

mg/kg

mg/kg

ug/kg

mg/kg

ug/kg

mg/kg

ug/kg

ERA
Region

III,
Industrial

RBC
610000

3.8
4100

3100000
82000
None
41000
610000

3.8
4100

3100000
82000
None
41000
610000

3.8
16000
24000
17000
17000
360

4100
3100000
82000
None
41000

3.8
610000
16000
24000
17000
17000
360

4100
3100000
82000
None

L 41000
610000

3.8
16000

ERA
Region III

BTAG

10
32.8
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
10

32.8
100
100
100
100
100
0.02
0.02
15
2
2

32.8
10

100
100
100
100
100
0.02
0.02
15
2
2
10

32.8
100
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Sample #

SB96-06

SB96-07

Depth (ft)

4

6

8

2

6

8
8

Analyte

4,4'-DDD
4,4'^DDE
4,4'-DDT
Dieldrin

Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Chlordane
Beryllium
Chromium

Concen
-tration

2600
820

12000
750
0.6

18.5
15.9
16.2
19.5
61.5
10.3
0.7

20.7
20.1
14.8
26

67.9
12
0.7
18.5
22.8
15

99; 1
65.2
10.1
0.6

17.6
15.5
19

61.6
8.6
0.6
18.2
20.6
15.5
28:8
77.2
12

300
0.5
18.9

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

ug/kg
mg/kg

ERA
Region

III,
Industrial

RBC
24000
17000
17000
360

4100
3100000
82000
None
41000
610000

3.8
4100

3100000
82000
None
41000
610000

3.8
4100

3100000
82000
None
41000
610000

3.8
4100

3100000
None
41000
610000

3.8
4100

3100000
82000
None
41000
610000

3.8
4400
4100

3100000

ERA
Region III

BTAG

100
100
100
100
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
10

32.8
0.02
0.02

2
2
10

32.8
0.02
0.02
15
2
2
10

32.8
100
0.02
0.02
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Sample #

SB96-08

SB96-09

Depth (ft)

2

6

10

2

6

6

Analyte

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Lindane
Beryllium
Chromium

Copper
Lead
Nickel
Zinc

Arsenic
Beryllium

Chromium
Copper

Lead
Nickel
Zinc

Arsenic
Chlordane
Beryllium
Chromium

Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper

Concen
-tration

19.4
13.6
29.2
69.8
10.8
0.7
18

16.3
36.6
22.2
76.8

19000
4300
2400

20000
570
140
0.7

18.1
21.1
14.7
23.8
66.5
9.9
0.6

17.5
17.7
13.5
23.1
57.9

9
100
0.5
15

16.4
20.8
54.9

7
0.7
21

20.8

Units

mg/kg

ug/kg

mg/kg

mg/kg

ug/kg
mg/kg

mg/kg

ERA
Region

III,
Industrial

RBC
82000
None
41000
610000

3.8
4100

3100000
82000
None

41000
610000
4400
24000
17000
17000
360

4400
4100

3100000
82000
None
41000
610000

3.8
4100

3100000
82000
None
41000
610000

3.8
16000
4100

3100000
None
41000
610000

3.8
4100

3100000
82000

ERA
Region III

BTAG

15
2
2
10

32.8
0.02
0.02
15
2
2
10
100
100
100
100
100
100
0.02
0.02
15
2
2
10

32.8
0.02
0.02
15
2
2
10

32.8
100

0.02
0.02

2
2
10

32.8
0.02
0.02
15
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Sample # Depth (ft)

10

Analyte

Lead
Nickel
Zinc

Arsenic
Beryllium
Chromium

Copper
Lead
Nickel

Arsenic
Zinc

Concen
-tration

17
22.1
68.4
10.3
0.6
17.7
19.1
13.7
24.9
9.6
71.5

Units

mg/kg

ERA
Region

III,
Industrial

RBC
None
41000
610000

3.8
4100

3100000
82000
None
41000

3.8
610000

ERA
Region III

BTAG

2
2
10

32.8
0.02
0.02
15
2
2

32.8
10

Note: Concentrations in ug/kg are equivalent to parts per billion (ppb) and mg/kg are
equivalent to parts per million (ppm).
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S896-05 SOIL RESULTS

PESTICIDES

METALS

DEPTH I F T l l ANALYTE
2
2
4
4
4
4
4
10
10
10
2
4
10

CLDRDANE
DIELDRIN
CLORDANE
4, 4 '-ODD
4.4' -ODE
4.4'-ODT
DIELOR1N
C.QRDANE
4. 4 '-DOT
DIELDRIN
BERYLLIUM
BERYLLIUM
BERYLLIUM

AMOUNT
810
tao

12000
5500
2300

2SOOO
1400
5300
12000
750
0.6
0.7
0.6

UNITS
ua/ka
va./kfl
ua/ka
ua/ka
ua/ka
ua/ka
ua/Ka
ua/ka
ua/ko
uo/kg
mg/ko_
mg/kg_
rug/kg

SB96-07 SOIL RESULTS

VOLATILES
PESTICIDES
METALS

DEPTH (FT)
8
2
2
6
a

ANALYTE
TETRACHLOROETHENE
OIELORIN
BERYLLIUM
BERYLLIUM
BFRYLt !UM

AMOUNT
1SC
73
0.6
0.6
0.5

UNITS
ua/ko
ua/kc
ma/vta
ma/ka
mo/ko

SB96-02 (MW96-2) SOIL RESULTS

METALS
DEPTH (FT)I ANALYTE

6 BERYLLIUM
AMOUNT I UNITS
0.7 ma/ka

-

""""""----̂ ^ 12" WATER MAIN
"̂-•—-̂ ^ EASEMENT ———— *.

--̂ 5B9S-5-v \

. -^=r -MvFn — -̂ ?KL
ME i.
PIT

SB96-OA *mt RFSULTS

VOLATILES
METALS

OEP"- (FT)! ANALYTE
* TETRACHLOROETHENE

6 I3ERYLLIUM
-8 I3ERYLLIUM

AMOUNT
380
C.G
0.7
0.7

UNITS
ug/kg
ma/ko
ma/ka
rrx3/Xa

S396-08 SOIL RESULTS
1 DEPTH (FT)I ANALYTE

PESTICIDES! 2

METALS

2
2

iLPHA BHC
3ETA BHC
CHLOROANE

2 1 4 . 4 ' -000
2 |4.4'-OOE
2 1 4. 4 '-DOT
2
10
2

DIELDRIN
DIELDRIN
3ERYLLIUM

6 I3ERYLLIUM
1 10 BERYLLIUM

AMOUNT
130
550

19000
4300

UNITS
ua/kg
ua/ka
uo/ka
ua/ka

24CO I UG/ko
20000
570
87

ua/xa
ua/Xa
uo/ka

0.7 I mo/ka
0. 7 I ua/kS
O.S I ma/kc

10 BERYLLIUM 0.5 ma/ka

SB96-03 5QII RESULTS

METALS
DEPTH ( F T )

6
a

10

ANALYTE
BERYLLIUM
BERYLLIUM
BERYLL IUM

AMOUNT
0.8
0.7
0.6

UNITS
ma/ka
ma/ka
ma/ka

sags-oi (MW96-1) SOIL RESULTS
PESTICIDES

METALS

DEPTH ( F f l
2

2
6

10

ANALYTE
k .4 ' -OOT
blELORlN _________
5ERYLLIUM
3ERYLL !UM
BERYLL IUU

AMOUNT
2200
1 100
0.6
Q.7.,
0.5

UNITS
ua/ka
ua/ko
ma/ka
ma/ka
ma/ko

————~"~^
UJ
cc
1—
I/)
X

tn
s
i/i

•— — •~~"S"B~9~6̂ 3 ———— ' /

\ jwnc ^ /

i l^l fu /^lO^l/Kl TO —

s
-SB96-9

F 5396-09 SOIL RESULTS

METALS
DEPTH (FT'' ANALYTE

2 IBERYLLIUM
6 (BERYLLIUM
10 I5E3YLLIUM

AMOUNT
0.5
0.7

UNITS
ma/Xa
mc/ka

0.6 I mo/ko

139

SCALE: i INCH = too FEET
IOO' 0 100'

FORT DES MOINES
DES MOINES, IOWA

FIGURE 5-2
ANALYTICAL SOIL RESULTS
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5.1.1.5 Screening Criteria for Soil
No federally promulgated cleanup levels have been established for soil contamination. The
contaminant concentrations detected in the soil found on this site will be compared to industrial
risk-based levels from guidance published by the EPA Region III RBCs (industrial) and BTAG
(Biological Technical Assistance Group) screening levels, since no guidance has been published
by Region VII. Region VII is the EPA region where this site is located. Comparison to these
RBCs will provide a conservative screening for soil contamination. This conservative approach
is due to the assumptions made in the Region III risk calculations. The industrial calculations
assume that there is always a worker working at that site for 8 hours/day for 250 days/year. The
current site is used as a parking lot and is used every day in the summer. But, the exposure to
soil does not occur for much of the year during the winter. For these reasons, the Region III
RBCs are considered a conservative screening tool. EPA Region III BTAG screening levels are
"based upon the lowest value from a combination of sources considered to be protective of the
most sensitive organism in the media." Thus the screening levels are conservative and protective
of ecological receptors.
The Region III industrial RBCs and EPA Region III BTAG screening levels provide "to be
considered" (TBC) guidelines of potential risks associated with the site soil. "To be considered"
guidance are non-promulgated advisories, proposed rules, criteria, or guidance documents issued
by federal or state governments. These advisories and guidance are to be considered when
determining protective cleanup levels where no promulgated regulations exist or where the
promulgated regulations are not sufficiently protective of human health and the environment.

5.1.2 Groundwater
Groundwater samples were analyzed for VOCs, SVOCs, pesticides, and metals. The analytical
results for groundwater indicated that various volatile organic compounds, semi-volatile organic
compounds, pesticides and metals concentrations were elevated above either EPA Region III
RBCs or IDNR MCLs. The samples that exceed EPA Region III RBCs or IDNR MCLs are
provided in Table 5-2 and Figure 5-3.
5.1.2.1 Volatile Organic Compounds
The results of VOC analysis indicated the presence of benzene, tetrachloroethene, methylene
chloride and carbon tetrachloride. Benzene was present in GW96-02 with concentration of 28
u,g/L which exceeds the MCL of 5 ng/L. Tetrachloroethene (PCE) was present in GW96-01 and
GW96-02 with concentrations of 1.2J ng/L to 1100 ng/L, respectively. It is assumed that the
source of PCE was a waste product associated with pesticide mixing or laboratory vessel
cleaning. However, it is not known whether the Army used PCE at Building 67, but perhaps it
could have been used in the veterinary hospital. Methylene chloride was also detected but at
very low concentrations and it was detected in the method blanks. Carbon tetrachloride was
detected in GW96-01 and GW96-02 with concentrations of 1.9J (ig/L to 13J ^g/L, respectively.
These concentrations either exceed the EPA Region III RBC for tap water of 0.16 ug/L or the
IDNR MCL of. 5.0 ug/L for carbon tetrachloride.
5.1.2.2 Semi-volatile Organic Compounds
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The results of SVOC analysis indicated the presence of 1,4-Dichlorobenzene, Isophorone, 2,4-
Dichlorophenol and 2,4,6-Trichlorophenol. These analytes were detected in GW96-02 only. The
analyte 1,4-Dichlorobenzene was present in GW96-02 with a concentration of 3.0J fig/L which
exceeds the EPA Region III RBC (tap water) of 0.47 ug/L, but not the IDNR MCL of 75 ug/L.
Isophorone was present in GW96-02 with a concentration of 330 ug/L which is above the
Region III RBC of 71 ug/L. 2,4-Dichlorophenol was detected in GW96-02 with a concentration
of 170 ug/L which exceeds the EPA Region III RBC (tap water) of 11.0 ug/L. The compound
2,4,6-Trichlorophenol was detected with a concentration of 13 ug/L which exceeds the EPA
Region III RBC (tap water) of 6.1 ug/L.
5.1.2.3 Pesticides . '
The results of pesticides analysis indicated the presence of Alpha BHC, Beta BHC, delta BHC,
and Lindane. Alpha BHC was present in GW96-02 at a concentration of 83 fig/L which
exceeded the residential RBC of 0.011 ug/L. Beta BHC was present in GW96-02 at
concentration of 4 ug/L which exceeded the residential RBC of 0.037 ng/L. Delta BHC was
detected at 5 ug/1. No RBC exists for this compound. Lindane was present in GW96-02 at
concentration of 17 jj.g/L which exceeded the residential RBC of 0.052 jag/L. Pesticides were
not detected above the detection limits in GW06-01. These pesticides are believed to be
associated with the bending and bagging operations that occurred at Building 67 during the time
Barco used the building.
5.1.2.4 Metals -
The results of metals analysis indicated the presence of arsenic, beryllium, chromium, copper,
lead, nickel, selenium and zinc. However, only arsenic and lead were detected at concentrations
that exceeded the EPA Region III RBCs for tap water. Arsenic was present in GW96-01 at
concentration of 17 ug/L which exceeded the RBC of 0.045 fig/L. Lead was present hi GW96-
0.1 at concentration of 22 ug/L which exceeded the RBC action level and IA DNR action level of
15 jag/L. In GW06-02, lead was detected at 15 (xg/L and arsenic at 16 ug/L.
5.1.2.5 Herbicides - - - .
Herbicides were analyzed for but were not detected above the laboratory detection limits.
5.1.2.6 Screening Criteria for Groundwater
Pertinent environmental regulations for groundwater at this site are the Iowa Department of
Natural Resources' (IDNR) Maximum Contaminant Levels (MCLs) and EPA Region III RBCs.
The contaminant concentrations detected hi the groundwater on-site were compared to the MCLs
established by IA DNR hi Chapter 41 of the Iowa Administrative Code. The concentrations
were also compared to EPA Region III RBCs. The Region III RBCs are protective of human
health only. The RBC concentrations are calculated to be at excess risk of 1 x 10"6 or a hazard
index of 1. These are very conservative values and EPA has stated that an acceptable risk range
is from 1 x 10"6 to 1 x 10"4 and an acceptable hazard index of 1.
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TABLE 5-2 SUMMARY OF GROUNDWATER SAMPLE RESULTS (BUILDING 67)
Well

GW96-01

GW96-02

Analyte

Carbon Tetrachloride
Tetrachloroethene
Chromium
Lead
Arsenic
Methylene Chloride
Chloroform
Carbon Tetrachloride
Benzene
Tetrachloroethene
1 ,4-Dichlorobenzene
Isophorone
2,4-Dichlorophenol
2,4,6-Trichlorophenol
Chromium
Lead
Arsenic
Alpha BHC
Beta BHC
Lindane

Concentration,
M9/I
1.9J
1.2J
255
22
17
37
560
13J
28
1100
3J
330D
170
13
214
15
16
83
4
17

EPA Region III RBC, Tap
Water (ug/l)
0.16
0.36
55000
15#
0.045
4.1
0.15
0.16
0.36
1.1
0.47
71
110
6.1
55000
15#
0.045
0.011
0.037
0.052

IDNR MCL,(^g/l)

5
5
100
15#
50
None
None
5
5
5
75
None
None
None
100
15#
50
None
None
None

ug/l: micrograms per liter; parts per billion; ppb
J: Estimated Concentration
D: Derived from 1 :4 dilution of extract
#: lead value is an "action value" not Region III RBC
none: no screening value exists for this compound

42



5.2 ANALYTICAL RESULTS- OLD DUMP SITE
The following discussions will summarize analytical results by sample matrix. Soil sample
results have been tabulated with a comparison to EPA Region III industrial RBCs ( and Region
III BTAG soil screening levels. In addition, EPA Region IV Eco Concern levels and ER-L/ER-M
ranges were compared with the analytical results for sediment samples. Surface water analytical
results have been tabulated with a comparison to EPA Region III RBCs and IDNR promulgated
MCLs. Only the results that exceed either RBCs or MCLs are shown in the discussions in this
section. The data presented in the following sections and the remaining bulk data is tabulated
and provided as Appendix E.

5.2.1 Surface Soil
Soil samples were analyzed for volatile organics, semivolatile organics, pesticides and metals.
The analytical results for surface (0-1') soils indicated that various semivolatile organics and
beryllium were detected. Only arsenic concentrations were greater than EPA Region III BTAG
soil screening levels. The samples that exceeded EPA Region III BTAG screening are provided
in Table 5-1 and Figure 5-4.

5.2.2 Volatile Organic Compounds
The results of VOC analysis indicated the presence of only methylene chloride. This compound
was also detected in the associated method blank. Its presence in the sample is attributed to
method blank contamination and it is not considered a contaminant of concern.

5.2.3 Semivolatile Organic Compounds
Several SVOCs were detected. They include phenol, naphthalene, 2-methylnaphthalene,
acenaphthylene, acenaphthene, dibenzofuran, fluorene, phenanthrene, anthracene, di-n-
butylphthalate, fluoranthene, pyrene, benzo(a)anthracene, chrysene, bis(2-ethylhexyl)phthalate,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno (l,2,3-ed)pyrene,
dibenz(a,h)anthracene, and benzo(g,h,i)perylene. However, none of these compounds were
detected at concentrations above EPA Region III RBCs. The low level detections of the
compounds may be attributed to naturally occurring sources.

5.2.4 Pesticides
The results of pesticides analysis indicated the presence of 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT
in all six surface soil samples. However, none of the concentrations detected were over the
industrial Region III RBCs. The low levels detected are indicative of background levels of
pesticides from use of these chemicals to control insects.
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5.2.4.1 Metals
The results of metals analysis indicated the presence of antimony, arsenic, beryllium and
mercury over the screening criteria. Antimony was detected in two (SS96-02-01 and SS96-06-
01) samples at low levels that were greater than the EPA Region III BTAG Screening level.
Beryllium was detected at concentrations greater than the EPA Region III BTAG Soil Screening
Level in all six soil samples (plus one duplicate). Sample SS96-01-01 had a beryllium
concentration of 2.2 mg/kg. Duplicate samples SS96-06-01 and SS96-06-01-01 had
concentrations of 2.6 and 2.2 mg/kg respectively. These are both over the BTAG Screening
Level of 0.02 mg/kg. Beryllium was not detected at concentrations greater than the Region III
RBC of 4100 mg/kg. Arsenic was detected over the EPA Region III RBC and EPA Region III
BTAG soil screening values in all six soil samples (plus one duplicate) Mercury was detected
over the EPA Region III BTAG soil screening value of 0.058 mg/kg in four samples. Mercury
concentrations ranged from 0.16 mg/kg to 0.4 mg/kg.

5.2.5 Screening Criteria for Soil
No federally promulgated cleanup levels have been established for soil contamination. The
contaminant concentrations detected in the soil found on this site will be compared to industrial
risk-based levels from guidance published by the EPA Region III RBCs (industrial) and BTAG
(Biological Technical Assistance Group) screening levels, since no guidance has been published
by Region VII. Region VII is the EPA region where this site is located. Comparison to these
RBCs and screening levels will provide a conservative screening for soil contamination. This
conservative approach is due to the assumptions made in the Region III risk calculations. The
industrial calculations assume that there is always a worker working at that site for 8 hours/day
for 250 days/year. The current site is used as a recreational area and is used every day in the
summer. But, the exposure to the soil does not occur for much of the year during the winter. For
these reasons, the Region III RBCs are considered a screening tool and are considered health
protective. Region III BTAG screening levels are "based upon the lowest value from a
combination of sources considered to be protective of the most sensitive organism in the media."
Thus the screening levels are conservative and protective of ecological receptors.

The EPA Region III RBCs and BTAG screening levels provide "to be considered" (TBC)
guidelines of potential risks associated with the site soil. "To be considered" guidance are non-
promulgated advisories, proposed rules, criteria, or guidance documents issued by federal or
state governments. These advisories and guidance are to be considered when determining
protective cleanup levels where no promulgated regulations exist of where the promulgated
regulations are not sufficiently protective of human health and the environment.

46



TABLE 5-3 SUMMARY OF SURFACE SOIL SAMPLE RESULTS (OLD DUMP SITE)
Sample

SS96-01-01

SS96-02-01

SS96-01-03

SS96-01-04

SS96-01-05

SS96-01-06

SS96-01-06
(duplicate)

Analyte

Beryllium
Arsenic
Mercury

Antimony
Beryllium
Arsenic
Mercury
Beryllium
Arsenic
Mercury
Beryllium
Arsenic

Beryllium
Arsenic

Antimony
Beryllium
Arsenic
Mercury
Beryllium
Arsenic
Mercury

Amount
in mg/kg

2.2
8.2

0.16
1.4J
0.7

.1.0
0.17
0.7
5.9
0.4

0.06
7.1
0.6
6.9
0.5

,2.6
9.5

0.26
2.2
9.5

0.27

EPA Region III
BTAG Soil

Screening Levels
(mg/kg)

0.02
0.328
0.058
0.48
0.02

0.328
0.058
0.02
0.328
0.058
0.02
0.328
0.02
0.328
0.48
0.02
0.328
0.058
0.02
0.328
0.058

EPA Region III
RBCs, Industrial,

Soil Ingestion
(mg/kg)

4100
3.8

None
820

4100
3.8

None
4100
3.8

None
4100
3.8

4100
3.8
820

4100
3.8

None
4100
3.8

None
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5.2.6 Sediment
Sediment samples were analyzed for volatile organics, semivolatile organics, pesticides and
metals. The analytical results for the six sediment samples showed that various volatile organics,
semivolatile organics, metals and pesticides were either elevated above NOAA ER-L or ER-M or
EPA Region IV Eco Concern levels. The samples that exceed the screening criteria are
illustrated on Table 5-4 and Figure 5-4.
5.2.6.1 Volatile Organic Compounds
The results of VOC analysis indicated the presence of acetone and methylene chloride.
Methylene chloride was also detected in the associated method blank. Its presence in the sample
is attributed to method blank contamination and it is not considered a contaminant of concern.
The acetone concentration detected was an estimate concentration, detected lower than the
laboratory's detection limit and is not of concern.
5.2.6.2 Semivolatile Organic Compounds
Several SVOCs were detected in one or more of the sediment samples. They include 4-
methylphenol, naphthalene, 2-methyl naphthalene, hexachlorocyclopentadiene, 1,2,4-
triehlorobenzene, 2,4,6-trichlorophenol, and acenaphthylene. 2-methylnaphthalene was detected
above the ER-L of 70 ug/kg in sample SD96-01-01 at a concentration of 120J ug/kg. Sample
SD96-03-01 contained 80J ug/kg of acenaphthylene which is above the ER-L of 44 ug/kg.
However, all of the other semivolatiles detected were at estimated concentrations, detected lower
than the laboratory's detection limit. The low level detections of all of the semivolatile
compounds is attributed to naturally occurring sources.
5.2.6.3 Pesticides
The results of pesticides analysis indicated the presence of 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT
in four sediment samples.
Sample SD096-01-01 contained 16 ug/kg 4-4'-DDE, 29 ug/kg 4,4'-DDT and 38 ug/kg dieldrin.
All three compounds are detected over the ER-L value.
Sample SD96-03-01 contained several elevated concentrations of many pesticides. Alpha BHC,
Beta BHC, Delta BHC, Lindane, chlordane, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, and dieldrin were
all detected in this sample. All detections were greater than the ER-L values.
Samples SD96-04-01 and SD96-06-01 both show low level detections of 4,4'-DDD, 4,4'-DDE,
and 4,4'-DDT. All values detected are greater than the ER-L value.
5.2.6.4 Metals
The results of metals analysis indicated the presence of cadmium, chromium, copper, lead,
nickel, zinc, arsenic and mercury. Concentrations detected are over the ER-L value for all of
these compounds. Ranges of metals and the ER-L are the following:

Cadmium 1.8 mg/kg in one sample ER-L 1.2 mg/kg
Chromium 221 mg/kg in one sample ER-L 81 mg/kg
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Copper 42.5 to 143 mg/kg in 4 samples ER-L 34 mg/kg
Lead 88 to 488 mg/kg in 6 samples ER-L 46.7 mg/kg
Nickel 24.1 to 36.5 mg/kg in 6 samples ER-L 20.9 mg/kg
Zinc 189 to 571 mg/kg in 7 samples ER-L 150 mg/kg
Arsenic 9.1 to 23 mg/kg in 2 samples ER-L 8.2 mg/kg
Mercury 0.13 to 0.39 in 3 samples ER-L 0.15 mg/kg

5.2.7 Screening Criteria for Sediment
No federally promulgated cleanup levels have been established for sediment contamination. The
sediment results were compared against National Oceanic and Atmospheric Administration
(NOAA) ER-L and ER-M and Region IV Ecological Concerns Values. Both of these different
screening values are for the protection of ecological receptors. There are currently no screening
values for human health protection. NOAA has printed Effects Range -Low (ER-L) and Effects
Range -Median (ER-M) .values in sediment. These values represent the relative likelihood or
potential for adverse biological effects occurring due to exposure of biota to toxicants in
sediments. The ER-L and ER-M values were established objectively by determining the lower
10 and 50 percentiles in data gathered by NOAA. Although the consensus ER-L and ER-M
concentrations may be used as guidance in evaluating sediment contamination data, there is no
intent expressed or implied that these values represent official NOAA standards. The Region IV
Ecological Screening Values are based on contaminant levels associated with a low probability
of unacceptable risks to ecological receptors. These values are based on conservative endpoints
and sensitive ecological effects data. For these reasons, comparison to these values will provide
a conservative screening for sediment contamination. The ER-L and ER-M values provide "to
be considered" (TBC) guidelines of potential risks associated with the site sediment. "To be
considered" guidance are non-promulgated advisories, proposed rules, criteria, or guidance
documents issued by federal or state-governments. These advisories and guidance are to be
considered when determining protective cleanup levels where no promulgated regulations exist
or where the promulgated regulations are not sufficiently protective of human health and the
environment.
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TABLE 5-4 SUMMARY OF SEDIMENT SAMPLE RESULTS (OLD DUMP SITE)

Sample

SD96-01-01

SD96-02-01

SD96-02-01 -01 (duplicate
of 02-01)

SD96-03-01

SD96-04-01

Analyte

2-methylnaphthalene
4,4'-DDE
4,4'-DDT
dieldrin
cadmium
copper
lead
nickel
zinc
Mercury
arsenic
lead
Copper
nickel
zinc
copper
lead
nickel
zinc
mercury
acenaphthylene
alpha-BHC
beta-BHC
delta-BHC
lindane
chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
dieldrin
Copper
ead
nickel
zinc
arsenic
mercury
4,4'-DDD
4,4'-DDE
4,4'-DDT
Cadmium
copper

Concentration
, pg/kg**

120J
16
29
38
1.8

51.5
216
31
371
0.13
23
88
31

24.1
189
42.5
128
28.9
196
0.15
80J

81 OJ
980
250
420

22000
15000
7400

50000
2500
26
142

24.6
268
9.1

0.39
51
78
36
1.9

46.2

ER-UER-M,
pg/kg **

70/670
2.2/27

1.58/46.1
0.02/8
1.2/9.6
34/270

46.7/218
20.9/51,6
150/410

0.15/0.71
8.2

46.7/218
34/270

20.9/51.6
150/41.0
34/270

46.7/218
20.9/51.6
150/410

0.15/0.71
44/640

0.5/6
3/350
2.2/27

1.58/46.1
0,02/8
34/270

46.7/218
20.9/51.6
150/410
8.2/70

0.15/0.71
3/350
2.2/27

1.58/46.1
1.2/9.6
34/270

Region 4 Eco
Concerns,

pg/kg**
330
3.3
3.3
3.3
1

18.7
30.2
15.9
124

0.13
70

30.2
18.7
15,9
124
18.7
30.2
15.9
124
0.13
330

3.3
1.7
3.3
3.3
3.3
3.3
18.7
30.2
15.9
124
7.24
0.13
3.3
3.3
3.3
1

18.7
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SD96-04-01

SD96-05-01

SD96-06-01

lead
nickel
zinc
copper
Lead
zinc
4,4'-DDD
4,4'-DDE
4,4'-DDT
Cadmium
chromium
copper
lead
nickel
zinc

488
29.2
241
21.9
3.3
203
70
54
45
1.8
221
143
409
36.5
571

46.7/218
20.9/51.6
150/410
34/270

46.7/218
150/410
3/350
2.2/27

1.58/46.1
1.2/9.6
81/370
34.270

46.7/218
20.9/51.6
150/410

30.2
15.9
124
18.7
30.2
124
3.3
3.3
3.3
1

52.3
18.7
30.2
15.9
124

ug/kg micrograms per kilogram; parts per billion; ppb
**: Units for inorganics are in mg/kg, milligrams per kilogram, parts per million

J: Estimated Concentration
ER-L: Effects Range, Low ER-M: Effects Range, Median

rf'-
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5.2.8 Surface Water
One surface water sample was taken and analyzed for volatile organics, seraivolatile organics,
pesticides and metals. The analytical results showed only one estimated concentration of bis(2-
ethylhexyljphthalate at 1 JB ug/1 and arsenic at 3 ug/1. Bis(2-ethylhexyl)phthalate is a common
laboratory contaminant and was also found in a blank. It appears that Bis(2-ethylhexyl)phthalate
is not present in the surface water. The EPA Region IV Chronic Freshwater Quality Screening
value for arsenic is 190 ug/1. These detections are very low level and indicate that the surface
water has not been contaminated by past dumping activities. In one sample, arsenic exceeded
the EPA Region III tap water RBC of 0.045 ug/1 but not the Iowa MCL of 50 ug/1. No other
contaminants were detected in the surface water.

5.2.9 Screening Criteria for Surface Water
No promulgated cleanup levels have been established for surface water contamination. The
contaminant concentrations detected in the surface water found on this site were compared to
EPA Region IV Chronic Freshwater Quality Screening Values, which are protective of
ecological receptors.. There is currently no guidance that has been published by Region VII.
Region VII is the EPA region where this site is located. There are currently no screening values
for human health protection. The ecological screening values are based on contaminant levels
associated with a low probability of unacceptable risks to ecological receptors. These values are
based on conservative endpoints and sensitive ecological effects data. For these reasons,
comparison to EPA Region IV Chronic Freshwater Quality Screening Values will provide a
conservative screening for surface water contamination.

The EPA Region IV Chronic Freshwater Quality Screening Values provide "to be
considered" (TBC) guidelines of potential risks associated with the site surface water. "To be
considered" guidance include non-promulgated advisories, proposed rules, criteria, or guidance
documents issued by federal or state governments. These advisories and guidance are to be
considered when determining protective cleanup levels where no promulgated regulations exist
or where the promulgated regulations are not sufficiently protective of human health and the
environment.
53 EVALUATION OF DATA QUALITY
The laboratory analytical data was reviewed and verified by the government and contract
laboratories (MR Laboratory and Continental Analytical Services) and evaluated by the USAGE
project chemist for compliance with project objectives. Data usability was determined by
comparing the project DQOs against the quality of the final analytical results. The analytical
program for this project conformed with the USACE-Omaha District Chemistry General SOS
and the General Geology SOS. Samples were also collected and analyzed in accordance with
ASTM and EPA, and using laboratory specific QA/QC procedures. These procedures were
followed to generate high quality data.

5.3.1 USACE Project Chemist Data Quality Evaluation
In addition to the internal validation conducted by MR Lab and CAS, the USACE project
chemist performed data validation of the data set. This included an evaluation and validation of
samples based on:
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- Field Duplicate Analyses
- Trip blank analyses
- Initial sample inspection and COC documentation;
- Holding Times;
- Duplicate Control Samples;
- Method Blank Analyses ,
- Surrogate recoveries;
- The precision, accuracy, representativeness, completeness, and comparability (PARCC)
parameters as they apply to this CDQAR; and
- An overall assessment of data compared to the project DQOs.

A more complete description of the data quality evaluation that was performed can be found in
the Chemical Data Quality Assessment Report (CDQAR) dated May 29,1997, which is included
as Appendix F.
The data quality evaluation found that there were some instances of out-of-control quality
control by the analytical laboratory. These instances and their impact on the data are described
below.
5.3.1.1 Former Building 67 - Deficiencies and Corrective Action
Several of the out of control QC issues impact the usability of the data. Removing false
negatives and positives from the data set provides a more accurate portrayal of conditions
existing at the Former Building 67 and Old Dump Site and complies with the corrective action
DQO goal for the project. The reviewed and qualified data are suitable for addressing the overall
objective of this investigation: to evaluate the nature and vertical and lateral extent of
contamination associated with these two sites. In addition, the collected data can be used to
evaluate risk to human health and the environment and to make risk-based recommendations
regarding whether or not further investigation or remediation is warranted.
5.3.1.2 Old Dump Site - Deficiencies and Corrective Action
Sample ODS-SS96-01-01 was analyzed as part of analytical Batch 080694A for pesticides. The
MS and the MSD recovery were both negative for this sample. This resulted in qualification of
4,4'-DDT for this sample as "R", rejected. Since there was only one sample in the analytical
batch, no other samples required qualification. The laboratory detected 94 ug/kg 4,4'-DOT in
sample ODS-SS96-01-01. However, since this was qualified as "R", this data point is unusable.
The significance of this should not be severe, since the concentration was lower than the EPA
Region 3 RBC for DOT.
For SVOC Batch 960822es2, three of the MSD spiking compounds (1,4-dichlorobenzene, 1,2,4-
trichlorobenzene, ,and pentachlorophenol) and one (pentachlorophenol) of the MS spiking
compounds had percent recoveries lower than the laboratory control limits. This batch also
experienced LCS difficulties. Professional judgment was used in qualification based on MS and
MSDs. Only one of these spiking compounds was detected in a sample analysis. 1,2,4-
trichlorobenzene was detected in sample ODS-SD96-03-01 at 290 ug/kg. This detect has been
qualified as "R" and is not usable. This should be insignificant since the concentration detected
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was lower than the EPA Region III RBC for 1,2,4-trichlorobenzene. All other samples in the
batch were nondetect and have been qualified as "RU".
A total of seventeen LCS percent recoveries were outside of the laboratory control limits. The
seventeen recoveries were contained in three different analytical batches. The three effected batches
were: Batch 960822es2, SVOCs; Batch 092096A, Pesticides; and Batch 960827ew2, SVOCs. Data
usability was affected for only two semivolatile compounds, 1,3-dichlorobenzene and 1,2-
dichlorobenzene, in one batch (960822es2). There were no detections of these two compounds in the
analytical batch. All non-detects have been qualified "RU". No other data has been rejected based
on the LCS results.
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6 CONCLUSIONS AND RECOMMENDATIONS
The United States Army Corps of Engineers conducted a site investigation at the former Ft. Des
Moines Building 67 and Old Dump sites. The investigation consisted of collecting soil,
sediment, surface water and ground water samples and analyzing them for various compounds of
concern.
6.1 BUILDING 67 CONCLUSIONS "

6.1.1 General
V

Former Building 67 was formerly utilized as a pesticide mixing facility by a private corporation,
Barco Chemical Company, during the years 1950 to 1959. Barco Chemical Company conducted
the pesticide mixing operation in both Buildings 67 and 138, under a lease agreement with DoD.
The building was demolished in 1961. The ownership of the property that was once occupied by
Building 67 was transferred to the City of Des Moines.
An Interim Remedial Action was performed by USAGE, Rapid Response Section hi 1995. This
IRA consisted of the removal of a pesticides contaminated drain conduit and adjacent soil that
previously existed between Building 67 and Building 138. This IRA was conducted on the
BRAC portion of the site only. A chain link fence exist between the BRAC site (Building 138)
and the FUDS (Building 67) The. FUDS portion of the drain conduit and associated
contaminated soil was not removed because of regulatory, contracting and budgetary constraints.
Since the investigation of Building 138 was performed under a BRAC contract, the appropriation
that funded this investigation did not allow contracting an IRA for FUDS. As a result, the
conduit and contaminated soil on the FUDS portion of the overall site was not removed during
the IRA. This report is intended to ascertain whether further remedial actions are required.

6.1.2 Soil
The contamination encountered at the Building 67 site primarily consisted of pesticides in soil.
The most significant exceedances encountered at the former Building 67 site were the elevated
pesticide levels for chlordane, dieldrin, 4,4'-DDD, 4,4'-DDE and 4,4'-DDT that were detected in
soil samples from borings SB96-1, SB96-5, SB96-7 and SB96-8. Two borings, SB96-5 and
SB96-8, appear to be in or very near the source(s) of the pesticides release. It is probable that the
pesticides detected in SB96-8 result from its close proximity to the drain conduit that was left in
place after the BRAC removal action. It is assumed that the results from SB96-05 indicate that
this boring was located close to an interior floor drain or drain conduit. The vertical distribution
of pesticide impacted soil indicated relatively shallow impacts in SB96-8 (2-4 ft. b.g.s.) and
relatively deep impacts in SB96-05(2-10 ft. b.g.s.). The magnitude of pesticides impacts to soil •.
in both borings decreased with depth dramatically. It is also possible that elevated Pesticides
concentrations at the deeper sample intervals in SB96-05 may have been carried down during the
drilling process. With these two exceptions, the remaining pesticides impacted soils do not &
appear to represent a significant risk to human health or the environment. Beryllium
concentrations exceeded EPA Region III BTAG soil screening levels but not Region III RBC's.
Copper, Chromium, Lead, Nickel and Zinc concentrations in most surface and subsurface soil
samples exceeded the EPA Region III BTAG screening levels. All of the metals discussed above
however, did not exceed 2 times the background concentrations for these metals as calculated by
Versar (EI/RA/AA, 1995).
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6.1.3 Groundwater
The contamination encountered at the Building 67 site prknarily consisted of VOCs, SVOCs and
pesticides in groundwater. It was noted that lead and arsenic were detected at levels that slightly
exceeded IDNR promulgated MCLs in groundwater. The lead and arsenic detected in
groundwater is also likely to have resulted from suspended sediments that were present in the
water samples. Tetrachloroethene (PCE) was detected in both soil and groundwater although the
PCE concentrations in soil did not exceed screening levels. The PCE detected in groundwater
exceeded both the EPA Region III RBC (tap water) and IDNR MCL in MW96-02. However,
only the EPA Region III RBC (tap water) was exceeded in MW96-1. In groundwater samples,
three pesticides, Alpha BHC, Beta BHC and Lindane, were detected at concentrations that
exceeded the EPA Region III RBCs (tap water). In addition, the groundwater sample collected
in MW96-02 indicated elevated concentrations of four semi-volatiles; 1,4-Dichlorobenzene,
Isophorone, 2,4-Dichlorophenol and 2,4,6-Trichlorophenol, above their respective EPA Region
III RBCs (tap water).
6.2 BUILDING 67 RECOMMENDATIONS

6.2.1 Soil
The recommendation for pesticides impacted soil includes the development of an EE/CA for
removal of contaminated soil. The number and distribution of soil samples collected as part of
this PA/SI are considered to be adequate for calculating soil volumes in support of a removal
action, which is the anticipated future direction at this site. No further action is proposed for
elevated metals concentrations because they appear to occur naturally.

6.2.2 Groundwater
The recommendation for VOC, pesticide and SVOC impacted groundwater includes the
development of an EE/CA to evaluate removal actions for contaminated groundwater.
The metals and pesticides detected in groundwater at this site were only marginally elevated
above their respective screening levels and they lack transport mobility. The metals detected in
these groundwater samples were also detected in the soil samples collected at this site and are
likely to be representative of background concentrations. The surficial aquifer flow conditions
are not conducive to groundwater flow that would be suitable for a private, municipal or
industrial water supply. The only potential threat to down-gradient water supplies would be off-
site migration of impacted groundwater via seepage into the creek channel down-gradient from
the site. Based on the low hydraulic conductivity encountered at this site it is highly unlikely
that contaminant transport off site is occurring or will occur in the near future. For these reasons,
it is not currently recommended that contaminated groundwater be removed solely to remediate
metals or pesticides impacted groundwater.

6.3 OLD DUMP SITE CONCLUSIONS
A total of six surface soil, six sediment and one surface water sample was collected at the Old
Dump Site. Of these samples the data collected from six sediment and six surface soil samples
exceeded the selected screening criteria. Various analytes of concern were detected at
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concentrations that exceeded either the EPA Region IV Eco Concerns or NOAA's ER-L/ER-M
guidance. It should be noted that these guidelines are not promulgated action levels but rather a
means of screening data for a comparative baseline. These guidance levels do not take into
account regional or locally elevated concentrations of metals that may be entirely natural in
origin. It is obvious that any pesticides detected occur directly as a result of anthropogenic
activity, such as pest control.
The Iowa Department of Natural Resources (IDNR) Fisheries Management Division sampled •*
fish for potential chemical contamination in 1995. Bioassay results documented that largemouth
bass tissue samples indicated elevated concentrations of DDE (0.073 mg/kg) and Methoxychlor
(0.22 mg/kg) only. All other analytes were below quantitation limits. The elevated DDE ^
concentration detected in the fish tissue sample compared to lake sediment samples illustrating
the effect of bioaccumulation of this contaminant on a predator species which is incidentally
exposed to suspended sediments during windy conditions and by consumption of prey with
potentially greater exposure. The Iowa Department of Natural Resources (IDNR) issued a letter
report to USAGE, Omaha District, in which the Fisheries Management personnel determined that
the levels of contamination were not believed to present an immediate or long-term health risk to
human receptors.

6.3.1 Sediment
The primary analytes of concern that were detected in sediment samples at the Old Dump site
were pesticides, metals and SVOCs. The pesticides, alpha BHC, beta BHC, delta BHC, lindane,
chlordane, dieldrin, 4,4'-DDT, 4,4'-DDD and 4,4'-DDE were detected in some sediments that
exceeded the selected screening criteria.
The metals arsenic, cadmium, chromium, copper, lead, nickel, mercury and zinc were detected in
sediment samples exceeding the selected ecological screening criteria.
The semi-volatiles, 2-methylnapthalene and acenapthalene, were detected at concentrations that
exceeded the selected screening criteria. The presence of these semi-volatiles in sediment is
inconclusive because they were detected at concentrations below their respective reporting limits
and thus are estimates.

6.3.2 Soil
The metals beryllium, arsenic, antimony and mercury were detected in surface soils in
concentrations that exceeded the selected EPA Region III screening criteria.

6.3.3 Surface Water
Bis(2-ethylhexyl)phthalate and arsenic were detected in the surface water sample. *
Bis(20ethylhexyl)phthalate is attributed to laboratory contamination. The concentration of
arsenic in the surface water sample was less than EPA Region IV Chronic Freshwater Quality
screening levels for ecological receptors.
6.4 OLD DUMP SITE RECOMMENDATIONS

6.4.1 Sediment
Based on the current site use as a park, level of contamination and limited exposure pathway, the
recommendation for pesticides in sediments at this site is No Further Action.
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The presence of these metals in the sediment data is inconclusive as to whether they are actual
contamination or naturally occurring. Comparison of the sampled concentrations of these metals
with background concentrations suggests that it is probable that these metals occur in sediments
at this site naturally. It should also be noted that the human exposure pathways are limited for
metals impacted sediments at this site because the sediments are covered by a lake. However,
the collection of a bioassay sample(s) (fish) from the reservoir at this site may be warranted to
determine whether ecological receptors and human receptors may be adversely impacted by
elevated metals in sediment.
The presence of SVOCs in sediment may not be related to past disposal activities since these two
analytes are commonly found in diesel fuel and asphalt. Since the semi-volatiles were detected
in sediments at relatively low estimated concentrations, No Further Action is recommended for
semi-volatiles at this site.

6.4.2 Surface Soil
Beryllium, arsenic, antimony and mercury were detected over screening criteria. The levels of
beryllium and mercury are low and the presence of these metals in the surface soil data is
inconclusive as to whether it is actual contamination or naturally occurring. It is probable that
these metals are naturally occurring in surface soils at this site, based on a comparison with
published background concentrations depicted in Section 4. Arsenic levels are less than
published background concentrations and site specific background concentrations discussed in
Section 4. The magnitude of antimony concentration detected in surface soil is generally low
with respect to background and not of concern. No Further Action is recommended for metals at
this site.

6.4.3 Surface Water

The results for the analyses of surface water indicated that the detection of bis(2-
ethylhexyljphthalate and arsenic are not of concern. No Further Action is recommended for
surface water at this site.
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HTRW DRILL ING LOG
t.COMPANY NAME

USAGE

D I S T R I C T

MRQ
.OR ILL SUBCONTRACTOR
CEMROEDCG

HOLE NUMBER

SB/MW96-1
SHEET SHEETS^

1 OF 4
3.PROJECT
FT... DES M01NES BLDG. 67

5.NAME Or DRILLER
AL OAKS

4 .LOCATION
DES MOINES. lA.

6.MANUFACTURER'S DESIGNATION OF DRILL
GUS PECH 1100C

7.SIZES AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT

8.HOLE LOCATION
SEE BELOW

ID HSA. BULLET BIT. 3" OP "SPLIT 9.SURF ACE ELEVATION
SPOON (STAINLESS STEFL

10.DATE STARTED
07-22-96

11.DATE COMPLETED
07-22-96

12.OVERBURDEN THICKNESS 15.DEPTH GROUNOWATEH ENCOUNTERED
19.2' FT.

13.DEPTH DRILLED INTO ROCK
0

IS.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
13.5' FT. 1 HOUR

1 4 . T O T A L DEPTH OF HOLE
2 2 . 0 ' F T .

17.OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18.GEOTECHNICAL SAMPLES DISTURBED
1

UNDISTURBED
0

19.TOTAL NUMBER OF CORE BOXES

20.SAMPLES FOR CHEMICAL ANALYSIS VOC
6 x 402

PP METALS PeSt

3 x 802
OTHER (SPECIFY!

Herb 3x8oz
OTHER (SPECIFY! OTHER (SPECIFY! 21.TOLAL CORE

RECOVERY X
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY)

07-22-96
23.SIGNATURE OF INSPECTOR

CAROLYN SCHWAFEL
inriTiriN <;<FTrH/rnuuFNT<; ALL MEASUREMENTS FROM THE CURB ARELOCATION SKETCH/COMMENTS TAKc;N FRQM GRASS SIDE____________ SCALE 1" = 20'

N
A

GRASS

BLANK PARK

_ftl

CHAIN LINK FENCE

CURB

GRAVEL PARKING AREA
(FORMER BLDG. 67)

CHAIN LINK FENCE

BLANK PARK-zoo

PROJECT FT. OES BLDG. 67" HOLE NO. SB/MW96-1 '.

ENG FORM 5056-R. AUG 94 (Proponent! CECW-EOl



HTRW DRILL ING LOG ( C O N T I N U A T I O N S H E E T ) sB/wwgl- i
PHDJECI FT. DES MOINES BLDG. 67 INSPeCT°R CAROLYN SCHWAFEL SM"T

 Of
 SME

4
Ers

ELEV.
t o )

DEPTH
(b l

1 ———

J m ______ ,

3 -^

4 ——

5 ——

6 '

7 — ̂

8 ——

9 ——

m —
PROJECT FT.

DESCRIPTION OF MATERIALS
( C l

GRASS AND TOPSOIL

CL-CH LEAN TO FAT C L A Y
W I T H S I L T , S T I F F . L O W
TO MEDIUM P L A S T I C I T Y .
DRY. DARK BROWN

CL-CH LEAN TO FAT CLAY
W I T H SILT, SAME AS
ABOVE

CL-CH LEAN TO FAT C L A Y ,
VERY STIFF . MEDIUM TO
HIGH P L A S T I C I T Y . DRY,
TRACE OF S ILT . MEDIUM
BROWN AND GRAY

CL-CH LEAN TO FAT CLAY
SAME AS ABOVE EXCEPT
MEDIUM STIFF

CL-CH LEAN TO FAT CLAY
MEDIUM STIFF. MEDIUM
TO HIGH PLAST IC ITY ,
MOIST. ST ICKY, MEDIUM
BROWN WITH RUST
S T A I N I N G AND BLACK

DES MOINES BLDG. 67

FIELD SCREENING
RESULTS

Idl

C A L I B R A T E D
HNU W I T H
100 PPM
ISOBUTYLEN
@ 240 PSI

HEADSPACE

HEADSPACE

HEADSPACE

HEADSPACE

HEADSPACE

CEOTECH SAMPLE
CR CORE BOX NO

t e )

E

A N A L Y T I C A L
SAMPLE NO.

If 1

B67-SB
96-0102
2x4oz
2x8oz

B67-SB
96-0106
2x4oz
2x8oz

B67-SB
96-0110
2x4oz
2x8oz

SLOW CCUNT
181

6

5

7

11

6

8

10

13

4

7

9

10

3

3

4

5

2

2

3

4

REMARKS
Ih]

3" 00 S P L I T SPOON
7-22-96

S T A R T 0834
STOP 0836

N ( B L O W S ) = 12
REC. ( R E C O V E R Y )
= 1.2 '

START 0840
STOP 0842

N = 18
REC. = 1.0'

START = 0846
STOP = 0847

N = 16
REC. = 1 .4'

START 0901
STOP 0901

N = 7
REC. - 1.9'

START 0909
STOP 0910

N - 5
REC. - 2 .0 '

HOLE NO. SB/MW96-1

ENG FORM 5056A-R, AUG 94 tPrcporwn: tti.- "'

——

—

—

—

—

—

—

—

—

—

—

—



HTRW DRILLING LOG '"CONTINUATION SHEET > s^wgT-i
PR°JECrFT. DES MOINES BLDG. 67 IH™°" CAROLYN SCHWAFEL '"3" „ SHf

ELEV.
lol

7-22-96
1035

V

1029
V

1021
V

DEPTH
IB)

1 1 — —

12 ——

13 ——

14 — —

15 ~

1 o

17 ——

20 —
PROJECT F T_

DESCRIPTION OF MATERIALS
(cl

CL-CH LEAN TO FAT CLAY
MEDIUM STIFF. MEDIUM
TO HIGH P L A S T I C I T Y .
MOIST. ST ICKY. MEDIUM
BROWN WITH IRON
STAINING

CL-CH LEAN TO FAT CLAY
MEDIUM STIFF. MEDIUM
TO HIGH P L A S T I C I T Y .
GRAY AND TAN WITH IRON
STAINING S T I C K Y . MOIST

CL-CH HEAVILY OXIZED .
CL-CH LEAN TO FAT CLAY
WITH SAND. STIFF. HIGH
P L A S T I C I T Y . DRY. LESS
S T I C K Y . DARK BROWN

CL-CH LEAN TO FAT CLAY
STIFF. MEDIUM TO HIGH
P L A S T I C I T Y . ST ICKY.
MOIST. BROWN WITH IRON
STAINING

ML- LEAN SILT WITH
TRACE OF GRAVEL. STIFF.
LOW PLAST IC ITY . SOME
FINE SAND AND GRAVEL.
MOIST. GRAY W I T H RUST
STAINING

DES MOINES BLDG. 67

FIELD SCREENING
RESULTS

Id)

HEADSPACE
N/A

HEADSPACE
N/A

HEADSPACE
N/A

HEADSPACE
;N/A

HEADSPACE

N/A

CEOTECH SAWLE
OR CORE BOX NO

(e!

19.0

D-1

20.0

ANALYTICAL
SAVPLE NO

If I

BLOW COUNT
mi

2

2

3

4

3

3

5

7

3

4

5

7

3

6

9

12

3

5

9

13

REMARKS
111

START 0915
STOP 0915

N = 5
REC. = 2.0'

START 0932
STOP 0932

N = 8
REC. = 2.0 '

START 0937
. STOP 0937

N - 9
REC. = 2.0'

START 0954
STOP 0955

N = 15
REC. = 2 . 0 '

WATER ENCOUNTERED
START 1001
STOP

N = 14
REC. = 2.0

HOLE N0- SB/MW96-1
ENC FORM 5056A-R. AUC 94 . • (Proponent: CECW-EG)

——

—

——

—

—

—
—

—



HTRW D R I L L I N G LOG ' C O N T . N U A T I O N SHEET , se/Mwg"-,
PHaJEcr FT. DES MQINES BLOG. 67 1NSPECTCR CAROLYN SCHWAFEL ^ „ ^^

ELEY.
lal

DEPTH
Ibl

22 ~E

23 ——

24 ——

——

PROJECT pTi

DESCRIPT ION Of M A T E R I A L S
(CI

ML - LEAN S I L T W I T H
SAND AND GRAVEL. VERY
S T I F F . L O W P L A S T I C I T Y .
F 1NE SAND AND G R A V E L .
GRAY W I T H RUST
STAINING. WET

BOTTOM OF HOLE = 22.0 '

DES MOINES BLDG. 67

FIELD SCREENING
RESULTS

Id)

CEQTECH SAMPLE
OR CORE BOX NO

la l

ANALYTICAL
SAMPLE NO.

If 1

BLO* CCUST
igl

5

g

16

21

R£UARnS
ini

START 1018
STOP 1019

N = 25
REC. = 2.0 '

MONITORING WELL
INSTALLED ON
7-22-96
(SEE WELL D IAGRAM)

HOLE NO. SB/MW96-1

ENG FORM 5056A-R. AUG 94 (Proponent: CECW-tui

—— •

—

—

E
—

—

—

—

—

—
—

—
—

—



HTRW DRILL ING LOG D I S T R I C T HOLE NUMBER

S8/MW96-2
1. COMPANY NAME

USAGE
2. DRILL SUBCONTRACTOR

CEMROEDGG
SHEET SHEETS

1 OF 5
3. PROJECT

FT. DES MOINES BLDG. 67
4. LOCATION

OES MOINES. IA .
5. NAME Of DRILLER

AL OAKS
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH 1100C
7. S IZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT
S. HOLE LOCATION

SEE BELOW
4 ID HSA, BULLET B IT , 3" 00 SPL T 9. SURFACE ELEVATION
SPOON (STAINLESS STEEL)

10.DATE STARTED
07-18-96

1 1 . D A T E COMPLETED
07-19-96

12. OVERBURDEN THICKNESS 15. DEPTH GROUNOWATER ENCOUNTERED
17.9' FT.

13. DEPTH DRILLED INTO ROCK
0

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
12.45 ' FT. 18 HOUR

14. TOTAL DEPTH Of HOLE
31 - 5 ' F T .

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18.GEOTECHNICAL SAMPLES DISTURBED
1

UNDISTURBEDo
19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS

8 x 4oz
pp METALS Pest

4 x 802
OTHER (SPECIFY!

Herb 4x8oz
OTHER (SPECIFY) OTHER (SPECIFY! 21.TOLAL CORE

RECOVERY
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY!

07-19-96
23.SIGNATURE OF INSPECTOR

CAROLYN SCHWAFEL

LOCATION SKETCH/COMMENTS SI°F SCALE 1" " 20/

N
A

in

BLANK PARK

— CURB

10'

MW96-2

GRASS

EXISTING
MW-17. .
5.5'

GRAVEL PARKING AREA
(FORMER BLDG. 67)

PROJECT FT> DES BLDG. 67 HOLE NO. SB/MW96-2

ENG FORM 5056-R. AUG 94 (Proponinti CECW-EOl



HTRW DRILLING LOG 'CONTINUATION SHEET) sB/MW96£-2
PRDJECT FT. DES M01NES BLOC. 67 INSP£CTD" CAROLYN SCHWAFEL "*" cf ^

ELEV.
( Q )

DEPTH
1D1

1 —— -

2 ——

3 ——

A ——

5 — -

6 -E

7 — -

:

9 ——

10 —
PROJECT FT.

DESCRIPT ION OF M A T E R I A L S
Icl

G R A S S AND TOPSOIL
CL - S I L T Y LEAN C L A Y
W I T H GRAVEL . LOW -
MEDIUM P L A S T I C I T Y .
VERY STIFF. MOIST
MEDIUM BROWN, ANGULAR.
FINE GRAVEL

CL-CH LEAN TO FAT CLAY
W I T H S I L T . MEDIUM TO
HIGH P L A S T I C I T Y . VERY
STIFF. MOIST. TRACE OF
GRAVEL. MEDIUM BROWN
W I T H IRON S T A I N I N G

CL-CH LEAN TO FAT CLAY.
WITH SILT. SAME AS
ABOVE EXCEPT ST IFF

CL-CH LEAN TO FAT CLAY
WITH SILT SAME AS
ABOVE EXCEPT MEDIUM
STIFF AND S T I C K Y

CL-CH LEAN TO FAT CLAY
WITH SILT. SAME AS
ABOVE

DES MOINES BLDG. 67

FIELD SCREENING
RESULTS

Id)

CAL I B R A T E C
HNU W I T H
100 PPM
ISOBUTYLEN
e 240 PSI

HEADSPACE
0

HEADSPACE
0

HEADSPACE
0

HEADSPACE
0

HEADSPACE
0

CEOTECH SAWPLE
CH CORE BOX NO

la!

E

A N A L Y T I C A L
SAMPLE NO.

if 1

B67-SB
96-0201
2x402
2x6oz

B67-SB
96-0206
2x4oz
2x8oz

B67-SB
96-0206
-01
2X402
2x8oz

B67-SB
96-0210
2x4oz
2x802

BLO* COUNT
< g l

8

13

15

10

6

9

11

13

4

7

7

8

2

3

4

A

2

2

2

3

REuAflKS
ini

3" OD S P L I T SPOQiN
7-18-96

S T A R T 1056
STOP 1057

N (BLOWS) = 28
REC. ( R E C O V E R Y )
= 0.3'
NOT ENOUGH FOR
SAMPLE

S T A R T 1103
STOP 1104

N = 20
REC. = 1 . 1 '

START = 1 1 1 0
STOP = 1 1 1 1

N = 14
r\c. w > — i»* i

START 1118
STOP 1119

N = 7
REC. = 2.0 '

START 1251
STOP 1251

N = 4
REC. = 2.0'

HOLE NO. SB/MW96-2

ENG FORM 5056A-R, AUC 94 (Proponent! CECl-EGl

—
—

E
—

E
—

—

—

—

—

—



HTRW DRILLING LOG C.CONT.NUATI ON SHEET, s?/̂ "-,
M O J E C TFT. DES MOINES BLDG. 67 ^^ CAROLYN SCHWAFEL ' T * T

ELEv.
lal

1338
V

OEPTH
(bl

1 ° "

13 ——

14 ——

15 — -

—

16 -^

—

17 ——

18 ——

—

19 . ——

20 —
PROJECT FT>

DESCRIPTION OF MATERIALS
Icl

CL-CH LEAN TO FAT CLAY
W I T H SILT. MEDIUM
STIFF. MEDIUM TO HIGH-
P L A S T I C I T Y . MOIST.
S T I C K Y . MEDIUM BROWN "
WITH IRON STAINING

CL-CH LEAN TO FAT CLAY
SAME AS ABOVE

CL-CH LEAN TO FAT CLAY
W I T H SAND AND GRAVEL.
107. FINE GRAINED SAND
WITH FINE GRAVEL.
MEDIUM TO HIGH
PLAST IC ITY . STIFF.
MOIST. MEDIUM BROWN
WITH IRON STAINING

CH - FAT CLAY - HIGH
P L A S T I C I T Y . STIFF.
MEDIUM BROWN

CL-CH LEAN TO FAT CLAY
WITH SAND 107. TRACE OF
GRAVEL. FINE SAND AND
GRAVEL. MOIST. MEDIUM
P L A S T I C I T Y . VERY STIFF.
BROWN

COBBLE LAYER
CL-CH LEAN TO FAT CLAY
WITH SAND. HIGH
P L A S T I C I T Y . RED BROWN."
AND GRAY. MOIST. VERY
STIFF. FINE GRAINED
SAND

DES MOINES BLDG. 67

FIELD SCREENING
RESULTS

Id)

HEADSPACE
N/A

HEADSPACE
N/A

HEADSPACE
N/A

HEADSPACE
N/A

HEADSPACE
N/A

GEOTECH SAMPLE
OH CORE BOX NO

(a)

17.0

D-1

18.0

ANALYTICAL

SAMPLE NO
If I

BLQN COUNT
(g)

1

2

3

4

2

4

4

. - 5

2

4

7

10

4

. 6 .

9

.12

4

8

10

13

REMARKS
cm

START 1257
STOP 1258

N = 5
REC. = 2.0'

START 1304
STOP 1305

N = 8
REC. = 2.0'

START 1312
STOP 1313

*~ t i
REC. = 2.0'

START 1334
STOP 1335

N = 15
REC. = 2.0'

WATER ENCOUNTERED
@17.9 '

START 1344
STOP 1345

N —— 4 Q

REC. = 2.0'

HOLE N°- SB/MW96-2
ENC FORM 5056A-R. AUG 94 _ _ (Proponent: CECW-EG)

——

i
—

—

—

—



HTRW DRILL ING LOG ' C O N T I N U A T I O N S H E E T )
™OJECr FT. OES WDINES BLOC. 67 1NSP«IDR CAROLYN 5CHWAFEL

ELEV.
l o t

•

DEPTH
(bl

21 ——

22 -^

23 -=

24 ~

25 ——

o r~

27 ——

o n '

30 —

D E S C R I P T I O N OF M A T E R I A L S
1C)

SM-ML S I L T Y SAND.
MEDIUM DENSE NON-
P L A S T I C , DRY. MICA
FLAKES, MEDIUM BROWN
W I T H RUST S T A I N I N G .
VERY FINE SAND

SM-ML SAME AS ABOVE

SM-ML S I L T Y LEAN SAND,
SAME AS ABOVE

SM-ML S I L T Y LEAN SAND.
SAME AS ABOVE EXCEPT
DENSE

SM-ML SILTY LEAN SAND.
SAME AS ABOVE

FIELD SCREENING
RESULTS

Id]

GEOTECH SAUPLE
OR CORE BOX NO

lol

1NAUYTICAL
SAMPLE NO.

[* I

BLOW COUNT
( s i

5

10

14

15

6

12

13

18

18

13

16

20

8

13

19

23

7

14

28

44

HCLE NLua£3

SB/MW96-2
S H E E T Sn£!£ -

4 cr 5

REMARKS
(hi

S T A R T 1 3 4 9
STOP 1 3 5 1

N = ;
REC.

14
=• 2.0'

START 1402
STOP 1404

N =
REC

25
. = 1 . 8 '

START 1413
STOP 1 4 1 4

N =
REC

29
. = 1 . 8 '

S T A R T 1440
STOP 1443

N =
REC.

32
= 2.0'

S T A R T 1451
STOP 1 4 5 4

N - 42
REC. = 2.0'

PROJECT FT> QES MQINES BLDC> 6? HOLE NO.S B / M w g B_2

E
—

—
—

—

—

—

—

—

=—

—
—

ENC FORM 5056A-R, AUG 94 (Proponent: CECW-EGJ



HTRW DRILLING LOG -CONTINUATION SHEET, SB/M^-Z
PROJECT FT_ DES MQ1NES BLOGi 67 INSPECTOR CARQLYN SCHWAFEL

ELEV.
(al

DEPTH
(01

31 -^

32 ——

33 ~E

34 ~Z

35 ~E

PROJECT FT<

DESCRIPTION OF MATERIALS
(Cl

SM-ML SILTY SAND VERY
DENSE. NONPLASTIC. MIC/s
FLAKES. MEDIUM BROWN
WITH IRON STAINING.
VERY FINE SAND. DRY

BOTTOM OF HOLE = 31 .5'

OES MOINES BLOC. 67

FIELD SCREENING
-RESULTS

(fll

-

CEOTECM SAMPLE
OR CORE BOX NO

(el

ANALYTICAL
SAMPLE NO.

(f 1

SHEET SHEETS
5 OF 5

8LOX COUNT
Ifll

* 19

41

60

X^

-

REMARKS
Ih)

START 1505
STOP 1508

N = 101
REC. = 1 . 4 '
REFUSAL 0 31 .5'

MONITORING WELL
INSTALLED ON
7-19-96
(SEE WELL D I A G R A M )

HOLE NO. S8/MW96_2

ENG FORM 5056A-R. AUG 94 - '• (Proponent: CECW-EG)

"~"

— ,<i

— -

—

——— ———

——• .

——— «

—— • t



HTRW DRILL ING LOG
1. COMPANY NAME

USAGE
3. PROJECT

FT. DES MDINES BLDG. 67
5. NAME OF DRILLER

AL OAKS
7. S IZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT

4W ID HSA. BULLET B I T . 3" 00 SPL
SPOON ( S T A I N L E S S STFFI

12. OVERBURDEN THICKNESS

13. DEPTH DRILLED INTO ROCK
0

14. TOTAL DEPTH OF HOLE
10.0 'FT.

1B.CEQTECHNICAL SAMPLES DISTURBED
0

30. SAMPLES FOR CHEMICAL ANALYSIS VOC

8 x 4oz
22. DISPOSITION OF HOLE BACKFILLED

07-25-96

LOCATION SKETCH/COMMENTS TA^M^on!^1 A }% t IN r n UM

^y

BLANK PARK

% D I S T R I C T

J MRQ
2. DRILL S U B C O N T R A C T O R

CEMROEDGG

HOLE NUMBER
j LJ y D — j

SHEET S H E E T S
1 OF ?

4. L O C A T I O N
DES MOINES, IA.

6. M A N U F A C T U R E R ' S

GUS PECH
D E S I G N A T I O N OF DRILL ~
1 100C

8. HOLE L O C A T I O N

SEE BELOW
| 9. SURF ACE ELEVAT

10. DATE STARTED
0/ -2"

ON

11 . D A T E COMPLETED
-95 07-24-96

15. DEPTH GROUNOWATER ENCOUNTERED
NOT ENCOUNTERED

16. DEPTH TO WATER ANO ELAPSED TIME AFTER DRILLING COMPLETED
NOT ENCOUNTERED

17. OTHER W A T E R LEVEL MEASUREMENTS ( S P E C I F Y )

UNDISTURBED 19
0

. T O T A L NUMBER OF CORE BOXES
0

3P METALS PeSt OTHER ( S P E C I F Y ) OTHER ( S P E C I F Y ) OTHER ( S P E C I F Y ) 21.TOLAL CORE

4 x 4oz Herb 4x4oz - - RECOVERY •>.
MONITORING WELL OTHER ( S P E C I F Y ) 23. S IGNATURE OF INSPECTOR

-

"MENTS FROM THE C
GRASS SIDE

9

CURB —

o
in

GRASS

3'
A

CAROLYN SCHWAFEL
JRB ARE SCALE 1 " = 20'

t

SB95-4

GRAVEL PARKING AREA
(FORMER BLDG. 67)

W
SB96-3

PROJECT FT. DES MOINES BLDG. 67

ENG FORM 505G-R. AUG 91

HOLE NO. SB96-3

I Proponent i CECW-EOI



HTRW DRILLING LOG ("CONTINUATION SHEET, ««£«•
PROJECT pTi DES MO[NES BLDGi 6? .NSPECTOR CARQLYN SCHWAFEL

ELEV.
10)

DEPTH
( D )

1 ———

2 ——

_._.

A ——

5 ——

6 -3

7 ——

'

9 ——

m —

DESCRIPTION OF MATERIALS
Id

GRAVEL
CL-CH LEAN TO FAT CLAY
W I T H SILT AND GRAVEL.
VERY STIFF. MEDIUM TO
HIGH P L A S T I C I T Y . GRAVEL
10-157. COARSE. ANGULAR
DRY. DARK BROWN

CL-CH LEAN TO FAT CLAY
W I T H SILT AND GRAVEL
SAME AS ABOVE EXCEPT
LESS STIFF

CL-CH LEAN TO FAT CLAY.
WITH TRACE OF SILT.
MEDIUM TO HIGH
P L A S T I C I T Y . STIFF.
S T I C K Y . TAN AND GRAY .
WITH RUST STAINING.
MOIST

CH-FAT CLAY WITH TRACE
OF SILT, HIGH
PLAST IC ITY . MEDIUM
STIFF. MOIST. TAN AND
GRAY W I T H IRON OXIDE
STAINING

CH - FAT CLAY SAME AS
ABOVE

BOTTOM OF HOLE 10.0'

FIELD SCREENING
RESULTS

Id)

CALIBRATED
HNU W I T H
100 PPM
ISOBUTYLErN
@ 240 PSI

HEADSPACE
0.2

HEADSPACE
0.2

HEADSPACE
0.2

HEADSPACE
0.4 .

HEADSPACE
0.2

CEOTECH SAMPLE
OR CORE BOX NO

le)

.

E

ANALYTICAL
SAMPLE NO.

(f )

B67-SB
96-0306
2x4oz
2x8oz
PP
METALS
HERB.
VOA

B67-SB
96-0306
-01
2x4oz
2x8oz

QC 7 CO

96-0308
2x4oz
2x8oz

B67-SB
96-0310
2x4oz
2x8oz

PROJECT FT. DES MOINES BLDG. 67

SHEET SH££r
2 OF 2

BLOW COUNT
Ifll

10

. 9

11

12

4

5

. 8

8

2

4

6

7

2

2

3

4

2

3

3

3

REMARKS
(h)

3" 00 SPL IT SPOON
7-24-96

START 0830
STOP 0832

N ( B L O W S ) = 20
REC. ( R E C O V E R Y )
= 0.4 '
NOT ENOUGH FOR
SAMPLE

START 0838
STOP 0839

N = 13
REC. = 0.3'
NOT ENOUGH FOR
SAMPLE

START 0843
STOP 0844

N = 10
KLU . — 1 • O

START 0849
STOP 0849

N = 5
REC. = 2.0'

START 0919
STOP 0919

N = 6
REC. = 1 - 9 '

CAVE TO 6.5'
GROUTED ON
07-25-96

HOLE NO. SB96-3

ENG FORM 5056A-R. AUG 94 . (Proponent: CECW-EG)

_ .

3

— *?

—

—

—

—

—

'%

• •*.



HTRW DRILL ING LOG
1.CCWPANY NAME

USAGE

DISTRICT

MRO

2.DRILL SUBCONTRACTOR
CEMROEDGG

HCLE Hu-BER

SB96-4

3 .PROJECT

FT. DES MQINES BLOC. 67
4 . L O C A T I O N

DES MQINES. IA.
5.NAME CF DRILLER
AL DAKS

6.MANUFACTURER'S DESIGNATION OF DRILL
GUS PECH 1100C

7.SIZES AND TYPES CF DRILLING
AND SAMPLING EQUIPMENT

8.MOLE LOCATION

SEE BELOW
ID HSA. BULLET B I T . 3" 00 S P L I T s.SURF ACE ELEVATION

SPOON ( S T A I N L E S S S T E E L )
10.DATE STARTED

07-23-96
11.DATE COMPLETED

07-23-96
12.OVERBURDEN THICKNESS 15.DEPTH CROUNDWATER ENCOUNTERED

NOT ENCOUNTERED
13.DEPTH DRILLED INTO RCCK

0
16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

11.TOTAL DEPTH OF HOLE
10.0'FT.

17.OTHER WATER LEVEL MEASUREMENTS ISPECIFYI

18.GEOTECHNICAL SAMPLES DISTURBED
0

UNDISTURBED
0

19.TOTAL NUMBER OF CORE BOXES
0

20.SAMPLES FOR CHEMICAL ANALYSIS VOC

8 x APT.
pp METALS Pest

3 x 8oz
OTHER ( S P E C I F Y )

Herb 3x8oz
OTHER ( S P E C I F Y ! OTHER (SPECIFY) 21.TOLAL CERE

RECOVERY
22.DISPOSITION OF HOLE BACKFILLED UONITORING WELL OTHER (SPECIFY)

07-25-96
23.SIGNATURE CF INSPECTOR

CAROLYN SCHWAFEL
ALL MEASUREMENTS FROM THE CURB ARE
TAKEN FROM GRASS SIDE___________LOCATION SKETCH/COMMENTS SCALE 1" =

N
A

CURB —

BLANK PARK

GRASS

19'

-[-• SB96-7

o

m

GRAVEL PARKING AREA
(FORMER BLDG. 67)

PROJECT FT. DES BLDG. 67 HOLE NO. SB96-4

ENG FORM 5056-R. -ALJG 94 (Proponent! CECW-EOI



HTRW DRILLING LOG 'CONTINUATION SHEET. ^T
PROJECT FT. DES MOINES BLDG. 67 INSPECIOR CAROLYN SCHWAFEL SHE,ET

 of ^

ELEV.
(0 )

DEPTH
ID)

1 — ——

2 ——

.._.

A — —

5 ——

6 ——

y ___

_.. .

1 n —

DESCRIPTION OF MATERIALS
( C )

GRAVEL
CL- LEAN CLAY WITH
SILT AND SOME GRAVEL,
VERY STIFF, MEDIUM
P L A S T I C I T Y , COARSE
ANGULAR GRAVEL. DARK
BROWN, DRY

CL- LEAN CLAY WITH
SILT SAME AS ABOVE
EXCEPT STIFF

CL-CH LEAN TO FAT CLAY,
WITH TRACE OF SILT,
STIFF, HIGH P L A S T I C I T Y ,
MOIST, S T I C K Y . BROWN
WITH RUST STAINING

CL-CH LEAN TO FAT CLAY
MEDIUM STIFF. MEDIUM
TO HIGH PLAST IC ITY .
MOIST. STIFF, BROWN
AND GRAY WITH IRON
STAINING

CL-CH LEAN TO FAT CLAY,
SAME AS ABOVE

BOTTOM OF HOLE 10.0'

FIELD SCREENING
-RESULTS

Id)

CALIBRATEC
HNU W I T H
100 PPM
I-SOBUTYLEN
@ 240 PSI

HEADSPACE
' < 1

HEADSPACE
< 1

HEADSPACE
< 1

HEADSPACE
< 1

HEADSPACE
< 1

CEOTECH SAMPLE
OR CCRE BOX NO

( a )

E

ANALYTICAL
SAMPLE NO.

If 1

B67-SB
96-0404
2x4oz
2x8oz

B67-SB
96-0406
2x4oz
2x8oz

B67-SB
96-0410
2x4oz
2x8oz

PROJECT FT. OES MOINES BLDG. 67

BLOW COUNT
< Q >

12

11

11

- • 6

4

5

6

10

3

5

7

8

2

3

3

4

2

2

3

2

REMARKS
cm

3" 00 SPLIT SPOON
7-23-96

START 1428
STOP 1429

N ( B L O W S ) = 22
REC. (RECOVERY)
= 0.5'
NOT ENOUGH FOR
SAMPLE

START 1438
STOP 1439

N = 11
REC. = 0.7'

START 1445
STOP 1446

N = 12
ncv, . — I • /

START 1451
STOP 1452

N = 6
REC. = 2.0'

START 1507
STOP 1507

N = 5
REC. = 2.0'

CAVE TO 5.0'
GROUTED ON
07-25-96

HOLE NO. SB96-4

ENG FORM 5056A-R. AUG 94 - (Proponent: CECW-EOI

—

^V*-

— --V

=
—

—

—

—

— "4



HTRW DRILL ING LOG
1 .COMPANY NAME

USAGE

D I S T R I C TMRO
2. DRILL SUBCONTRACTOR

CEMROEDGC

HOLE NUMBERSB9&-5
SHEET S H E E T S

1 cf 2
3.PROJECT

FT. DES MCHNES BLDG. 67
4 . L O C A T I O N

DES MOINES, IA.
5. NAME OF DRILLER

AL DAKS
6. MANUFACTURER' 5 D E S I G N A T I O N OF D R I L L

GUS PECH 1 1 OOC
7. SUES AND T Y P E S DF DRILL ING

AND SAMPLING EQUIPMENT

4W ID HSA. BULLET BIT. 3" OP SPLIT

8. MOLE LOCATION
SEE BELOW

9. SURFACE ELEVATION
SPOON (STAINLESS STEEL)

10. DATE STARTED 11. DATE COMPLETED

12. OVERBURDEN THICKNESS 15. DEPTH GROUNOWATER ENCOUNTERED
NOT ENCOUNTERED

13. DEPTH DRILLED INTO ROC*
0

16, DEPTH TD WATER AND ELAPSED T I M E AFTER D R I L L I N G COMPLETED

14. TOTAL DEPTH OF HOLE
10 .0 'FT .

17. OTHER WATER LEVEL MEASUREMENTS ( S P E C I F Y )

18.GEOTECHNICAL SAMPLES DISTURBED
0

UNDISTURBED
0

19. TOTAL NUMBER OF CORE BOXES
0

20.SAMPLES FOR CHEMICAL ANALYSIS yoc

6 x 4oz
PP METALS PeSt

3 x 8oz
OTHER I S P E C I F Y I

Herb 3x8oz
OTHER ( S P E C I F Y ! OTHER ( S P E C I F Y ] 21.TOLAL CORE

RECOVERY t.
22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER ( S P E C I F Y )

0 7_25-96
23.SIGNATURE OF INSPECTOR

CAROLYN SCHWAFEL

LOCATION SKETCH/COMMENTS FROM THE
SIDE SCALE 1" = 20'

N
CURB — *

BLANK PARK

GRASS

GRAVEL PARKING AREA
(FORMER BLDG. 67)

1 8 '

°
t\j
CSJ

SB96-5

®
MW96-17

PROJECT FT> DES MOINES BLDG. 67 HDLE ND' SB96-5

ENG FORM 5056-R. AUG 94 (Proponent! CECH-EO)



HTRW DRILL ING LOG 'CONTINUATION SHEET, s^T
PROJECr FT. DES MOINES BLOG. 67 INSPECTOfl CAROLYN SCHWAFEL SH|EI

 OF ^

ELEV.
(a)

DEPTH
(01

1 ———

3 ——

4 — —

5 ——

6 ——

7 -^

9 ——

1 n —

DESCRIPTION OF MATERIALS
(C l

GRAVEL
CL- LEAN CLAY WITH
SILT AND GRAVEL. (107.)
VERY STIFF. MEDIUM
P L A S T I C I T Y . DRY. DARK
BROWN

CL- LEAN CLAY WITH
SILT. VERY STIFF.
MEDIUM P L A S T I C I T Y , DRY
LIGHT AND DARK BROWN

CL- LEAN CLAY W I T H
SILT. STIFF. MEDIUM
P L A S T I C I T Y . DRY. DARK
BROWN

CL-CH LEAN TO FAT CLAY
STIFF. MEDIUM
P L A S T I C I T Y . DRY, WITH
GRAVEL AND BRICK
DEBRIS. DARK BROWN

CL-CH LEAN TO FAT CLAY
SAME AS ABOVE
CH- FAT CLAY. STIFF.
HIGH PLASTIC ITY . MOIST,
S T I C K Y , GRAY, MEDIUM
BROWN WITH RUST
STAINING

BOTTOM OF HOLE 10.0'

FIELD SCREENING
RESULTS

Id!

CALIBRATED
HNU WITH
100 PPM
ISOBUTYLEN
@ 240 PSI

HEADSPACE
-0.4

HEADSPACE
0.6

HEADSPACE
0.4

HEADSPACE
0.6

HEADSPACE
0.8

CEOTECH SAMPLE
OR CORE BOX NO

(el

E

ANALYTICAL
SAMPLE NO.

If I

B67-SB
96-0502
2x4oz
2x8oz

B67-SB
96-0504
2x4 02
2x8oz

B67-SB
96-0510
2x4oz
2x8oz

PROJECT FT. DES MOINES BLOG. 67

BLOW COUNT
ig)

9

10

13

21

6

8

. -9

10

4

4

4

4

3

6

5

7

3

4

4

5

REMARKS
in)

3" 00 SPLIT SPOON
7-23-96

START 0949
STOP 0951

N ( B L O W S ) = 23
REC. (RECOVERY)
= 1.1 '

START 1015
STOP 1016

N = 17
REC. = 0.9'

START 1021
STOP 1022

N = 8
r\C. \* . — w . 1

POOR RECOVERY
NOT ENOUGH FOR
SAMPLE

START 1035
STOP 1036

N = 11
REC. = 1.1 '

START 1045
STOP 1045

N = 8
REC. = 0.9'

CAVE TO 2.5'
GROUTED ON
07-25-96

HOLE NO. . SB96-5

ENG FORM 5056A-R. AUG 94 (Propooont: CECW-EC)

—

""— 'W

••;

—

———

—

—

—

—

—— —— -**

——— TJ



HTRW DRILL ING LOG D I S T R I C T

MHO
HOLE NUMBER

SB96-6
1.COMPANY NAME
USAGE

2.DRILL SUBCONTRACTOR
CEMROEDGG

SHEET SHEETS
1 OF 2

3 . P R O J E C T
FT. DES MQINES BLDG. 67

4,LOCATION
DES MDINES. [A .

5.NAME OF D R I L L E R
AL OAKS

6.MANUFACTURER'S DESIGNATION Cf D R I L L
CUS PECH 1100C

7.SUES AND TYPES OF DRILLING
AND SAMPLING EGUIPM£NT

B.HOLE LOCATION
SEE BELOW

4W ID HSA. BULLET BIT
SPOON (STAINLESS STFEL)

3" DO SPLIT 9.SURFACE ELE V A T I O N

10.DATE STARTED
07-23-96

11 .DATE CDWLETtO
07-23-96

12.OVERBURDEN THICKNESS 15.DEPTH GROUNDWATER ENCOUNTERED
NOT ENCOUNTERED

13.DEPTH DRILLED INTO HOCK
0

16.DEPTH TO WATER AND ELAPSED T I M E AFTER D R I L L I N G COMPLETED

14.TOTAL DEPTH OF HOLE
10.0'FT.

17.OTHER »ATER LEVEL MEASUREMENTS ( S P E C I F Y !

IS.GEOTECHNICAL SAMPLES DISTURBED
0

UNDISTURBED
0

1 9 . T O T A L NUMBER OF CORE BOXES
0

20.SAMPLES FOR CHEMICAL A N A L Y S I S VOC

6 x 402
pp METALS Pest

3 x 8oz
OTHER ( S P E C I F Y !

Herb 3x8oz
OTHER ( S P E C I F Y ! OTHER (5PECIFYI 21.TOLAL CORE

22.DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY!

07-25-96
23.SIGNATURE Cf INSPECTOR

CAROLYN SCHWAFEL

LOCATION SKETCH/COMMENTS ALL MEASUREMENTS FROM THE CURB ARE
TAKEN FROM GRASS SIDE__________ SCALE 1" = 20'

N
A

GATE
POST

CURB-

BLANK PARK

GRASS

GATE

SB96-6

GATE
* POST

21 ' 26'

FENCE'
GRAVEL PARKING AREA
(FORMER BLDG. 67)

PROJECT FT. DES MQINES BLDG. 67 HOLE NO. SB96-6

ENG FORM 5056-R, AUG IPropcntntJ CECtf-EOI



HTRW DRILLING LOG ' 'CONTINUATION SHEET) £&£«»
PROJECT

ELEV.
(a)

FT. DES MOINES BLDG. 67 1NSPECTOR CAROLYN SCHWAFEL

DEPTH
(01 .

1 ——

2 -^

3 -^

A — —

- . "T"

5 -^

6 -^

7 -^

'

10 —

DESCRIPTION OF MATERIALS
1C)

GRAVEL
CL-CH LEAN TO FAT CLAY
W I T H SILT AND GRAVEL'
( 1 5 % ) MEDIUM TO HIGH
P L A S T I C I T Y . VERY STIFF
DRY. ANGULAR, FINE
GRAVEL. MEDIUM BROWN

CL-CH LEAN TO FAT CLAY
WITH SILT. VERY STIFF.
DRY. MEDIUM TO HIGH -
PLASTIC ITY. DARK BROWN

CL-CH LEAN TO FAT CLAY
WITH TRACE OF SILT.
ST.IFF. MOIST. HIGH
PLAST IC ITY . ST ICKY,
MEDIUM BROWN WITH IRON
STAINING

CH- FAT CLAY WITH TRACE
OF SILT. MEDIUM STIFF.
HIGH PLASTIC ITY . STICKY
MOIST. MEDIUM BROWN
WITH RUST STAINING

CH- FAT CLAY WITH
TRACE OF SILT, HIGH
PLASTIC ITY , ST ICKY,
MOIST. MEDIUM BROWN
AND GRAY WITH RUST
STAINING. MEDIUM SITFF

BOTTOM OF HOLE 10.0'

FIELD SCREENING
RESULTS

id)

CALIBRATEC
HNU W I T H
100 PPM
ISOBUTYLEN
@ 240 PSI

HEADSPACE
0.4

HEADSPACE
1.2

HEADSPACE
1.4

t

HEADSPACE
1 . 0 ,

HEADSPACE
0.8

CEOTECH SAMPLE
OR CORE BOX NO

(el

E

ANALYTICAL
SAMPLE NO

(f 1

B67-SB
96-0604
2x4oz
2x802

B67-SB
96-0606
2x4oz
2x8oz

B67-SB
96-0608
2x4oz
2x8oz

PROJECT F T . ; D E S MOINES BLDG. 67 "~

SHEET SHEET
2 OF 2

BLOW COUNT
(g)

14

13

12

10

3

" 7

10

13

3

6

8

10

2

4

4 "

' 5

2

2

3

. 4

REMARKS
in)

3" 00 SPLIT SPOON
7-23-96

START 081 1
STOP 0813

N (BLOWS) = 25
REC. (RECOVERY)
= 0.5'
NOT ENOUGH FOR
SAMPLE

START 0815
STOP 0816

N = 17
REC. = 1.0'

START 0822
STOP 0823

N = 14
nLl» . — 1 . j

START 0829
STOP 0829

N = 8
REC. = 2.0'

START 0830
STOP 0831

N = 5
REC. = 2.0'

CAVE TO 7.0'
GROUTED ON
07-25-96

HOLE NO. SB96-6

ENG FORM 5056A-R. AUG 94 tProporwnt: CECW-EO

—

"~"°-J"

— >'

=

=
—

—

—

—

— v

_ •*



HTRW DRILLING LOG
1.COMPANY NAME

USAGE

D I S T R I C T

MRD
2.DRILL SUQCONTRACTOn

CEMRQEDGG
3.PROJECT

FT. DES MQINES BLDG. 67
5.NAME OF DRILLER
AL OAKS

7.SIZES AND TYPES CF DRILLING
AND SAMPLING EQUIPMENT

HOLE NUM3ES

SB96-7
S H E E T SHEETS"

1 or 2
A.LOCATION

DES MQINES. IA.
6.MANUFACTURER'S DESIGNATION OF DRILL

GLJS PECH 1 100C
8.HOLE LOCATION
SEE BELOW

41//' ID HSA. BULLET B IT . 3" dP S P L I T 3.SURFACE ELEVATION

SPOON ( S T A I N L E S S STEEL
10.DATE STARTED

07-23-96
I1.DATE COMPLETED

07-23-96
12.OVERBURDEN THICKNESS 15.DEPTH CROUNDWATER ENCOUNTERED

NOT ENCOUNTERED
13.DEPTH DRILLED INTO RQC*

0
16.DEPTH TO WATER AND ELAPSED TIKE AFTER DRILLING COMPLETED

14.TOTAL DEPTH OF HCLE
10.0'FT.

17.OTHER WATER LEVEL MEASUREMENTS (SPECIFY!

18.GEQTECHNICAL SAMPLES DISTURBED
0

UNDISTURBED
0

19.TOTAL NUMBER OF CORE BOXES
0

20.SAMPLES FOR CHEMICAL ANALYSIS VOC

8 x 4oz
PP METALS

x 8oz Herb 4x8oz
OTHER ( S P E C I F Y ) OTHER ( S P E C I F Y ) OTHER (SPECIFY) 21.TOLAL CORE

RECOVERY t.
22.DISPOSITION OF HCLE BACKFILLED MONITORING WELL OTHER ( S P E C I F Y )

07-25-96
23.SIGNATURE OF INSPECTOR

CAROLYN SCHWAFEL
SKETCH/COMMFNTS ALL MEASUREMENTS FROM THE CURB AREbKLHH/lUMMfc.Nlb TAKEN FRDM GRASS SIDE______________ SCALE 1" - 20'

N
A

CURB

GRASS
10'

MW96-2

BLANK PARK

GRAVEL PARKING AREA
(FORMER BLDG. 67)

SB96-7

19'

PROJECT FT. DES MOINES BLDG. 67 HOLE NO. SB96-7

ENG FORM 5056-R. AUG 94 (Proponenti CECW-EC)



HTRW DRILLING LOG (CONTINUATION SHEET,
PROJECT FT_ DES MQINES 8LOG. 67

 1NSPECTOR" CAROLYN SCHWAFEL

ELEV.
(01

DEPTH
( D )

3 -^

4 ——

6 ——

. 7 ——

_.. ..

9 ——

1 n —

DESCRIPTION OF MATERIALS
( c )

GRAVEL
CL- LEAN CLAY WITH
SILT. VERY STIFF.
MEDIUM P L A S T I C I T Y . DRY.
DARK BROWN

CL- LEAN CLAY WITH
SILT SAME AS ABOVE

CH- FAT CLAY. STIFF.
HIGH PLASTIC ITY . MOIST,
ST ICKY. GRAY AND BROWN
WITH IRON STAINING

CH- FAT CLAY SAME AS
ABOVE EXCEPT STIFF

CH- FAT CLAY SAME AS
ABOVE

BOTTOM OF HOLE 10.0''

FIELD SCREENING
RESULTS

Id)

CALIBRATED
HNU WITH
100 PPM
ISOBUTYLEN
@ 240 PSI

HEADSPACE
0.6

HEADSPACE
6.6

HEADSPACE
0.6

HEADSPACE
;1.0

HEADSPACE
0.2

CEOTECH SAMPLE
OR CORE BOX NO

( e )

E

ANALYTICAL
SAMPLE NO.

If)

B67-SB
96-0702
2x4oz
2x8oz

B67-SB
96-0706
2x4oz
2x8oz

B67-SB
96-0706
-01
2x4oz
2x8oz

B67-SB
3D U f Uo

2 x4 oz
2x8oz

BLOW COUNT
101

13

12

10

9

5

7

9

10

3

5

_ . 5

8

2

2

4

5

2

2

3

3

HOLE NUMBER
SB96-7

SHEET SHEETS
2 OF 2

REMARKS
in)

3" 00 Sf
7-23-96

STAR
STOP

N (BLOW
REC. (RE
= 0.9'

3 L IT SPOON

T 1242
1243

S) = 22
ICOVERY)

START 1252
STOP 1253

N =
REC.

16
= 1.1'

START 1257
STOP 1257

N = 1
REC.

0
= 1.7'

START 1303
STOP 1303

N =
REC.

START
STOP

N =
REC.

CAVE TO
GROUTED
07-25-96

PROJECT FT. DES MOINES BLDG. 67 ; HOLE N0<

6
= 2.0'

1313
1313

5
= 2.0'

4. 5
ON

SB96-7

—

——

—

— •

—

— .

=
—

—

—

ENG FORM 5056A-R. AUG 94 CProporxsnt: CECW-ECJ



HTRW DRILLING LOG
1 .COMPANY NAME

USAGE

DISTRICT

MRO
HCIE NLM3JR

SB96-8
?. DRILL SUBCONTRACTOR S H E E T S H E E T S "

CEMRQEDGG 1 Ce 2
3. PROJECT 4. LOCATION

FT. DES MQINES BLDG. 67 DES MOINES, IA.
5. NAME Of DRILLER S. MANUFACTURER' 5 DESIGNATION OF DRILL

AL DAKS GUS PECH 1 1 OOC
7. SUES AND TYPES OF DRILLING 8. HOLE

AND SAMPLING EQUIPMENT SEE
LOCATION

BELOW
' 41// ID HSA. BULLET BIT, 3" 00 SPLIT 9. SURFACE ELEVATION

SPOON ( S T A I N L E S S STEEL )
10. DATE

12. OVERBURDEN THICKNESS 15. DEPTH

13. DEPTH DRILLED INTO ROCK 16. DEPTH
0

14. TOTAL DEPTH OF HOLE IT. OTHER
10.0'FT.

IB.GEOTECHNICAL SAMPLES DISTURBED
0

S T A R T E D 1 1 .DATE COMPLETED
07-24-96 07-24-96

GROUNOWATER ENCOUNTERED
NOT ENCOUNTERED

TO WATER AND ELAPSED TIME AFTER DRILL ING COMPLETED

WATER LEVEL MEASUREMENTS ( S P E C I F Y )

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
0 0

20. SAMPLES FOR CHEMICAL ANALYSIS VOC PP METALS Pest

6 x 4oz 3 x 802
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL

07-25-96
inriTinw «;KFTrn/rnuuFWT<; ALL MEASUREMENTS FROMLOCATION SKETCH/COMMENTS T A K E N FRQM GRA$5 SIO£

N
A

CURB ——

BLANK PARK

GRASS

OTHER ( S P E C I F Y ) OTHER ( S P E C I F Y ) OTHER ( S P E C I F Y ) 21.TOLAL CORE

Herb 3x8o2 - - RECOVERY x
OTHER ( S P E C I F Y ) 23. SIGNATURE OF INSPECTOR

CAROLYN SCHWAFEL
THE CURB ARE SCALE 1 " = 20'

GRAVEL PARKING AREA
W (FORMER BLDG. 67)

B96-3

LO
CV

19.8

• CQQ C _Q

/

PROJECT FT- DES MOINES BLDG. 67

ENG FORM 5056-R. AUG 94

HOLE NO. SB96-8

(Propornnti CECW-EOI



HTRW DRILL ING LOG -CONTINUATION SHEET, ^T
P"°JECr FT. DES MOINES BLOC. 67 INSPECr°R CAROLYN SCHWAFEL ^ of ^

' ELEV.
(o l

DEPTH
( D )

1 — —

2 -^

'

4 ——

5 ——

6 ~2

1 ——

8 -^

in —

DESCRIPTION OF MATERIALS
( c )

GRAVEL
CH- FAT CLAY W I T H
SILT . VERY STIFF.
MEDIUM TO HIGH '
P L A S T I C I T Y . DRY. DARK
BROWN BRICK DEBRIS AND
GRAVEL

CH- FAT CLAY WITH SILT
SAME AS ABOVE. EXCEPT
MEDIUM STIFF

CL-CH LEAN TO FAT CLAY.
STIFF. MEDIUM TO HIGH
PLASTIC ITY . MOIST.
BROWN AND GRAY WITH
IRON OXIDE STAINING.
S T I C K Y

CL-CH LEAN TO FAT CLAY.
MEDIUM STIFF. MEDIUM
TO HIGH P L A S T I C I T Y .
MOIST. GRAY WITH IRON
OXIDE STAINING. STICKY

CL-CH FAT TO LEAN CLAY
SAME AS ABOVE

BOTTOM OF HOLE 10.0'

FIELD SCREENING
RESULTS

Id)

CALIBRATED
HNU W I T H -
100 PPM
ISOBUTYLEN
@ 240 PSI

HEADSPACE
0.2

HEADSPACE
0.4

HEADSPACE
0.4

HEADSPACE
0.2

HEADSPACE
0.2

CEOTECM SAMPLE
OR CORE 80X NO

( e )

E

ANALYTICAL
SAMPLE NO.

(f I

B67-SB
3D UoUt

2x4oz
2x8oz

B67-SB
96-0806
2x4oz
2x8oz

B67-SB
96-0810
2x4oz
2x8oz

PROJECT FT. DES MOINES BLOC. 67 ;

BLOW COUNT
C g )

14

12

1 1

14

4

3

3

5

3

6

6

8

2

3

4

5

2

2

3

4

REMARKS
in)

3" 00 SPLIT SPOON
7-24-96

START 1012
STOP 1014

N (BLOWS) = 23
REC. ( R E C O V E R Y )
= 1.1'

START 1021
STOP 1021

N = 6
REC. = 0.7 '

START 1025
STOP 1026

N =.12
DCP — 1 C '

START 1030
STOP 1031

N = 7
REC. = 2.0'

START 1042
STOP 1043

N = 5
REC. = 2.0'

CAVE TO 6.5'
GROUTED ON
07-25-96

HOLE NO. SB96-8

ENC FORM 5056A-R, AUC 94 . (Prcoorwits CECW-EG)

__

~J

— s
—

—

—

—

—

—

—

— •*

— *.



HTRW D R I L L I N G LOG
1 . COMPANY NAME

USAGE

D I S T R I C T HOLE NUUBER

MRO SB9&-9
2. DRILL SUBCONTRACTOR SHEET SHi^Ti ~~

CEMROEOGG 1 cf 2~
3. PROJECT 4. LOCATION

FT. DES MOINES BLDG. 67 DES MOINES. [A.
5. NAME CF DRILLER 6. MANUFACTURER' S D E S I G N A T I O N OF DRILL

AL DAKS GUS PECH 1 1 OQC
7. SUES AND TYPES GF DRILLING B.HOLE LOCATION

AND SAMPLING EQUIPMENT SEE BELOW

. -I1'*" ID H S A . BULLET B I T , 3" DO SPL T 9, SURFACE E L E V A T I O N
SPOON ( S T A I N L E S S STEEL

10. DATE STARTED 11 . DATE COMPLETED

in-zfl-yb ur-24-yb
12. OVERBURDEN THICKNESS 15. DEPTH CROUNDWATER ENCOUNTERED

NOT ENCOUNTERED
13. DEPTH DRILLED INTO RCCK 16. DEPTH TO W A T E R AND ELAPSED TIME AFTER DRILLING COMPLETED

0

14. TOTAL DEPTH OF HCLE 17. OTHER WATER LEVEL MEASUREMENTS ( S P E C I F Y )
10 .0 'FT.

18.CEOTECHNICAL SAMPLES DISTURBED
0

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
0 0

20. SAMPLES FOR CHEMICAL ANALYSIS VOC PP METALS PeSt OTHER ( S P E C I F Y ) OTHER ( S P E C t F Y I OTHER I S P E C I F Y ) 2 1 . T O L A L CCRE

6 x 4oz 3 x 802 Herb 3x8oz - - RECOVERY »
22. DISPOSITION OF HCLE BACKFILLED MONITORING WELL OTHER ( S P E C I F Y ) 23. S IGNATURE OF INSPECTOR

0 7_25-gg - CAHULYN S C H W A F L L
LOCATION SKETCH/COMMENTS ^MEASUREMENTS FROM THE CURB ARE SCALE ,» = 2Q,

N
A

CRASS

BLANK PARK
CURB —

GRAVEL PARKING AREA
(FORMER BLDG. 57)

SB96-8
• —— i —

en
LT)

A

23' SB96-9

PROJECT FT. DES MOINES BLDG. 67 HOLE NO. 5B96-g

ENG FORM 5056-R. AUG 94 C Proponent I CECW-EOI



APPENDIX B

WELL COMPLETION DIAGRAMS



HOLE NO. (as shown on drawing
t i t le and file number) MW96-Q1

DATE INSTALLED STARTED
7-22-96

COMPLETED

7-25-96

PROJECT
FT. DES MOINES BLOC. 67
LOCATION (Coorcinales or Stat ion)

ELEVATION TOP OF HOLE SIGNATURE OF INSPECTOR/INSTALLER
CAROLYN SCHWAFEL

TOTAL DEPTH OF HOLE
21.4'

ELEVATION GROUND WATER
(or depth from sur face) y <..

FLUSH MOUNT WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

9.5 . f t .

10.0 ft.

8.25 ft.

~^"~ '•' '
' n • ~ . • *

TYPE OF GROUT: PORTLAND CEMENT
tr RiSFR TYPF 't£ KliLK
tt DIAMETER: 2m.
K TYPF OF PIPE JOINTS: THREADED

g TYPE OF RISER: PVC SCH 40

u. TOP OF SEAL
0

i TYPE OF SEAL: BENTONITE
o PELLETS '/?"
y TOP OF FILTERPACK:

TOP OF SCREEN

z
UJ

a x
lf\ rr* t IL- I L-l\t r\\j[\

ÛJ
?

BOTTOM OF WELL

\

*%
I
!̂

:
L^*

!̂
j;!

>
t

———
— LI.
=
=
ZÎ ẑ :

t==:

———

-——

*
V8
i
V
V
i;•;4

:':;

••;.

„— "*

——————— GROUND SURFACE

.T >̂>. \1/ xlx xl/
SCREEN INFORMATION

SCREEN DIA.: 2m.
TYPE-'D SLOTTED Kl WRAPPED
SLOT WIDTH: 0.10 in.
SCHEDULE: 40
MATERIAL: Kl PVC D STAJNLESS

STEEL

8.2 ft.

9.6 ft.

FILTERPACK MATERIAL
TYPE: COLORADO SILICA SAND

GRADATION: 20/40
BACKFILL METHOD: POUR

DOWN ANNULUS

21-4 ft.

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL
7/24/96/OSQ5/10.741

C E O L I B - M I S C D I A 1 . D C N



HOLE NO. (OS shown on drawing
title and file number) MW96-02

PROJECT
FT. DES MOINES BLOG. 67

DATE INSTALLED STARTED
7-19-96

COMPLETED
7-25-96

LOCATION (Coordinates or Station)

ELEVATION TOP OF HOLE SIGNATURE OF INSPECTOR/INSTALLER
CAROLYN SCHWAFEL

TOTAL DEPTH OF HOLE
20.0'

ELEVATION GROUND WATER
(or depth from surface) .1-5 ya< TQC

FLUSH MOUNT WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

8.25 ft.

7.6 .ft.

10.0 ft

TYPE OF GROUT: PORTLAND CEMENT

R!SER ^^——————
DIAMETER: 2in.
TYPE OF PIPE JOINTS: THREADED

TYPE OF RISER: PVC SCH 40

TOP OF SEAL -___________

TYPE OF SEAL: BENTONITE
PELLETS '/;"_________'
TOP OF FILTERPACK:______

TOP OF SCREEN

ftSi-

ui
OL X

(/} O FILTERPACK

BOTTOM OF WELL

GROUND SURFACE

^ ^i/ Xl/

SCREEN INFORMATION

SCREEN DIA.: 2in._________
TYPE: D SLOTTED H WRAPPED
SLOT WIDTH: 0.10 in. _____
SCHEDULE: 40 ._________
MATERIAL: El PVC D STAINLESS

STEEL
_L5——ft. n

5.6 ft.

7.75 ft

FILTERPACK MATERIAL
TYPE: COLORADO SILICA SAND

GRADATION: 20/40
BACKFILL METHOD: POUR

- DOWN ANNULUS

18.1
20.0

1,8-25.1 ft.
ft.
ft.

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL
7/24/96/0900/13.78' _____

GEOLIB'MISCDIAI.DGN'



APPENDIX C

WELL PURGE/SAMPLE RECORDS



Project:

Well No:

Weather:

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

_Site:_

Date: A a *,. Time: 10;

>y\ C fr '

Well Condition:

Stick up/down (ft) : P- L^ k

Odor (describe) :

Well Diameter (in.) : 2-, (3 n o ̂ ! A

Sounding Method: U//- Measurement Reference:

(1) Well Depth (ft) :

(2) Depth to Liquid ( f t ) :

(3) Depth to Water ( f t ) : °\ . 0

(4) Liquid Depth [ (1) - (2) ]:

(5) Liquid Volume :

_Purge Date: Z(?ACJ69g> Time: IO [ 3O

_____________Purge Method: &r^£et fU—

____Purge Rate:___

Purge Time:

Purge Volume : T~<y •L<- •___Z . £> ̂,<

Sample Time Gone .
/t*.

Temp . Turb. Remarks
clarity

(sed.,
etc. )

color,

Initial II. S -<. r r\. ";̂  +•

11.1
'2.0

} r.\ o 11,
L.LO

11 '-20
Final

Did Well Pump Dry? Describe:

_1-_M^ *-*-

c-?
-^

^•x. .c.
Cr

Samplers: / _Sampling Date: 70

Sample Types:
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Background

The Regional Superfund Ground Water Forum is a
group of ground-water scientists, representing EPA's
Regional Superfund Offices, organized to exchange
information related to ground-water remediation at Superfund
sites. One of the major concerns of the Forum is the
sampling of ground water to support site assessment and
remedial performance monitoring objectives. This paper is
intended to provide background information on the
development of low-flow sampling procedures and its
application under a variety of hydrogeologic settings. It is
hoped that the paper will support the production of standard
operating procedures for use by EPA regional personnel and
other environmental professionals engaged in ground-water
sampling.

For further information contact: Robert Puls, 405-436-8543,
Subsurface Remediation and Protection Division, NRMRL,
Ada. OK.

I. Introduction

The methods and objectives of ground-water
sampling to assess water quality have evolved over time.
Initially the emphasis was on the assessment of water quality
of aquifers as sources of drinking water. Large water-

bearing units were identified and sampled in keeping with that
objective. These were highly productive aquifers that
supplied drinking water via private wells or through public
water supply systems. Gradually, with the increasing
awareness of subsurface pollution of these water resources,
the understanding of complex hydrogeochemical processes
which govern the fate and transport of contaminants in the
subsurface increased. This increase in understanding was
also due to advances in a number of scientific disciplines and
improvements in tools used for site characterization and
ground-water sampling. Ground-water quality investigations
where pollution was detected, initially borrowed ideas,
methods, and materials for site characterization from the
water supply field and water analysis from public health
practices. This Included the materials and manner in which
monitoring wells were installed and the way in which water
was brought to the surface, treated, preserved and analyzed.
The prevailing conceptual Ideas included convenient
generalizations of ground-water resources in terms of large
and relatively homogeneous hydrologic "units". With time it
became apparent that conventional water supply
generalizations of "homogeneity" did not adequately
represent field data regarding pollution of these subsurface
resources. The important role of "heterogeneity" became
increasingly clear not only In geologic terms, but also in terms
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Subsurface Protection and Remediation Division
Robert S. Kerr Environmental Research Center
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Technology Innovation Office
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of complex physical, chemical and biological subsurface
processes. With greater appreciation of the role of
heterogeneity, it became evident that subsurface pollution
was ubiquitous and encompassed the unsaturated zone to
the deep subsurface and included unconsolidated sediments,
fractured rock, and "aquitards" or low-yielding or
impermeable formations. Small-scale processes and
heterogeneities were shown to be important in identifying •
contaminant distributions and in controlling water and
contaminant flow paths.

It is beyond the scope of this paper to summarize
all the advances in the field of ground-water quality
investigations and remediation, but two particular issues have
bearing on ground-water sampling today: aquifer
heterogeneity and colloidal transport. Aquifer heterogeneities
affect contaminant flow paths and include variations in
geology, geochemistry, hydrology and microbiology. As
methods and the tools available for subsurface investigations
have become increasingly sophisticated and understanding
of the subsurface environment has advanced, there is an
awareness that in most cases a primary concern for site
investigations is characterization of contaminant flow paths
rather than entire aquifers. In fact, in many cases, plume
thickness can be less than well screen lengths (e.g. 3-6 m)
typically installed at hazardous waste sites to detect and
monitor plume movement over time. Small-scale differences
have increasingly been shown to be important and there is a
general trend toward smaller diameter wells and_shorter
screens.

The hydrogeochemical significance of colloidal-size
particles in subsurface systems has been realized during the
past several years (Gschwend and Reynolds, 1987;
McCarthy and Zachara, 1989; Puls, 1990; Ryan and
Gschwend, 1990). This realization resulted from both field
and laboratory studies that showed faster contaminant
migration over greater distances and at higher concentrations
than flow and transport model predictions would suggest
(Buddemeier and Hunt, 1988; Enfield and Bengtsson,.1988;
Penrose et al. 1990). Such models typically account for
interaction between the mobile aqueous and immobile solid
phases, but do not allow for a mobile, reactive solid phase. It
is recognition of this third "phase" as a possible means of
contaminant transport that has brought increasing attention
to the manner in which samples are collected and processed
for analysis (Puls et al. 1990; McCarthy and Degueldre.
1993; Backhus et al. 1993; USEPA 1995). If such a phase is
present in sufficient mass, possesses high sorption reactivity,
large surface area, and remains stable in suspension, it can
serve as an important mechanism to facilitate contaminant
transport in many types of subsurface systems.

Colloids are particles that are sufficiently small that
the surface free energy of the particle dominates the bulk
free energy. Typically, in ground water, this includes
particles with diameters between 1 and 1000 nm. The most

commonly observed mobile particles include: secondary clay
minerals; hydrous iron, aluminum, and manganese oxides;
dissolved and paniculate organic materials, and viruses and
bacteria. These reactive particles have been shown to be
mobile under a variety of conditions in both field studies and
laboratory column experiments, and as such need to be
included in monitoring programs where identification of the
"total" mobile contaminant loading (dissolved + naturally
suspended particles) at a site is an objective. To that end,
sampling methodologies must be used which do not
artificially bias "naturally" suspended particle concentrations.

Currently the most common ground-water purging
and sampling methodology is to purge a well using bailers or
high speed pumps to remove 3 to 5 casing volumes followed
by sample collection. This method can cause adverse
impacts on sample quality through collection of samples with
high levels of turbidity. This results in the inclusion of
otherwise immobile artifactual particles which produce an
overestimation of certain analytes of interest (e.g. metals or
hydrophobic organic compounds). Numerous documented
problems associated with filtration (Danielsson, 1982; Laxen
and Chandler. 1982; Horowitz et al. 1992) make this an
undesirable method of rectifying the turbidity problem, and
include the removal of potentially mobile (contaminant-
associated) particles during filtration, thus artificially biasing
contaminant concentrations low. Sampling-induced turbidity
problems can often be mitigated by using low-flow purging •
and sampling techniques. .

Current subsurface conceptual models have
undergone considerable refinement due to the recent
development and increased use of field screening tools. So-
called hydraulic "push" technologies (e.g. cone penetrometer,
Geoprobe®, QED HydroPunch®) enable relatively fast
screening site characterization which can then be used to
design and install a monitoring well network. Indeed,
alternatives to conventional monitoring wells are now being
considered for some hydrogeblogic settings. The ultimate
design of any monitoring system should however be based
upon adequate site characterization and be consistent with
established monitoring objectives.

If the sampling program objectives include accurate
assessment of the magnitude and extent of subsurface
contamination over time and/or accurate assessment of
subsequent remedial performance then some information
regarding plume delineation in three dimensional space is
necessary prior to monitoring well network design and
installation. This can be accomplished with a variety of
different tools and equipment ranging from hand-operated
augers to screening tools mentioned above and large drilling,
rigs. Detailed information on groundwater flow velocity,
direction, and horizontal and vertical variability are essential
baseline data requirements. Detailed soil and geologic data
are required prior to and during the installation of sampling
points. This includes historical as well as detailed soil and



geologic logs which accumulate during the site investigation.
The use of borehole geophysical techniques are also
recommended. With this information (together with other site
characterization data) and a clear understanding of sampling
objectives, then appropriate location, screen length, well
diameter, slot size etc. for the monitoring well network can be
decided. This is especially critical for new in situ remedial
approaches or natural attenuation assessments at hazardous
waste sites.

In general, the overall goal of any ground-water
sampling program is to collect water samples with no
alteration in water chemistry; analytical data thus obtained
may be used for a variety of specific monitoring programs
depending on the regulatory requirements. The sampling
methodology described in this paper assumes that the
monitoring goal is to sample monitoring wells for the
presence of contaminants and it is applicable whether mobile
colloids are a concern or not and whether the analytes of
concern are metals (and metalloids) or organic compounds.

II. Monitoring Objectives and Design
Considerations.

The following issues are important to consider prior
to the design and implementation of any ground-water
monitoring program, including those which anticipate using
low-flow purging and sampling procedures.

A. Data Quality Objectives (DQO's)

Monitoring objectives include four main types:
detection, assessment, corrective-action evaluation and
resource evaluation, along with "hybrid" variations such as
site-assessments for property transfers and water availability
investigations. Monitoring objectives may change as
contamination or water quality problems are discovered.
However, there are a number of common components of
monitoring programs which should be recognized as
important regardless of initial objectives. These components
include:

1) Development of a conceptual model that incorporates
elements of the regional geology to the local geologic
framework. The conceptual model development also
includes initial site characterization efforts to identify
hydrostratigraphic units and likely flow-paths using a
minimum number of borings and well completions;

2) Cost-effective and well documented collection of high
quality data utilizing simple, accurate, and
reproducible techniques; and

3) Refinement of the conceptual model based on
supplementary data collection and analysis.

These fundamental components serve many types of
monitoring programs and provide a basis for future efforts

that evolve in complexity and level of spatial detail as
purposes and objectives expand. High quality, reproducible
data collection is a common goal regardless of program
objective.

High quality data collection implies data of sufficient
accuracy, precision, and completeness (i.e. ratio of valid
analytical results to the minimum sample number called for
by the program design) to meet the program objectives.
Accuracy depends on the correct choice of monitoring tools
and procedures to minimize sample and subsurface
disturbance from collection to analysis. Precision depends
on the repeatability of sampling and analytical protocols. It
can be assured or improved by replication of sample
analyses including blanks, field/lab standards and reference
standards.

B. Sample Representativeness

An important goal of any monitoring program is
collection of data that is truly representative of conditions at
the site. The term representativeness applies to chemical and
hydrogeologic data collected via wells, borings, piezometers,
geophysical and soil gas measurements, lysimeters, and
temporary sampling points. It involves a recognition of the
statistical variability of individual subsurface physical
properties, and contaminant or major ion concentration
levels, while explaining extreme values. Subsurface temporal
and spatial variability are facts. Good professional practice
seeks to maximize representativeness by using proven
accurate and reproducible techniques to define limits on the
distribution of measurements collected at a site. However,
measures of representativeness are dynamic and are
controlled by evolving site characterization and monitoring
objectives. An evolutionary site characterization model, as
shown in Figure 1, provides a systematic approach to the
goal of consistent data collection.
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Figure 1. Evolutionary Site Characterization Model

The model emphasizes a recognition of the causes of the



variability (e.g.. use of inappropriate technology such as
using bailers to purge wells; imprecise or operator dependent
methods) and the need to control avoidable errors.

1) Questions of scale

A sampling plan designed to collect representative
samples must take into account the potential scale of
changes in site conditions through space and time as well as

. the chemical associations and behavior of the parameters
that are targeted for investigation. In subsurface systems,
physical (i.e. aquifer) and chemical properties over time or
space are not statistically independent. In fact samples
taken in close proximity (i.e. within distances of a few yards)
or within short time periods (i.e. more frequently than
monthly) are highly auto-correlated. This means that designs
employing high-sampling frequency (e.g. monthly) or dense
spatial monitoring designs run the risk of redundant data
collection and misleading inferences regarding trends in
values that aren't statistically valid. In practice, contaminant
detection and assessment monitoring programs rarely suffer
these "over-sampling" concerns. In corrective-action
evaluation programs, it is also possible that too little data may
be collected over space or time. In these cases, false
interpretation of the spatial extent of contamination or
underestimation of temporal concentration variability may
result.

2) Target Parameters

Parameter selection in monitoring program design is
most often dictated by the regulatory status of the site.
However, background water quality constituents; purging
indicator parameters, and contaminants, all represent targets
for data collection programs. The tools and procedures used
in these programs should be equally rigorous and applicable
to all categories of data, since all may be needed to
determine or support regulatory action.

C. Sampling Point Design and Construction

Detailed site characterization is central to all
decision-making purposes and the basis for this
characterization resides in identification of the geologic
framework and major hydro-stratigraphic units. Fundamental
data for sample, point location include: subsurface lithology,
head-differences and background geochemical conditions.
Each sampling point has a proper use or uses which should
be documented at a level which is appropriate for the
program's data quality objectives. Individual sampling points
may not always be able to fulfill multiple monitoring objectives
(e.g., detection, assessment, corrective action)..

1) Compatibility with Monitoring Program and Data
Quality Objectives

Specifics of sampling point location and design will
be dictated by the complexity of subsurface lithology and
variability in contaminant and/or geochemical conditions. It

should be noted that, regardless of the ground-water
sampling approach, few sampling points (e.g. wells, drive-
points, screened augers) have zones of influence in excess
of a few feet. Therefore the spatial frequency of sampling
points should be carefully selected and designed.

2) Flexibility of Sampling Point Design

In most cases "well-point" diameters in excess of
1 7/8 inches will permit the use of most types of submersible
pumping devices for low-flow (minimal drawdown) sampling.
It is suggested that "short" (e.g. less than 1.6 m) screens be
incorporated into the monitoring design where possible so
that we might expect comparable results from one device to
another. "Short", of course, is relative to the degree of
vertical water quality variability expected at a site.

3) Equilibration of Sampling Point

Time should be allowed for equilibration of the well
or sampling point with the formation after installation.
Placement of well or sampling points in the subsurface
produces some disturbance of ambient conditions. Drilling
techniques (e.g. auger, rotary, etc.) are generally considered
to cause more disturbance than "direct-push" technologies.
In either case, there may be a period (i.e. days to months)
during which water quality near the point may be distinctly
different from that in the formation. Proper development of
the sampling point and adjacent formation to remove fines
created during emplacement will shorten this water quality
"recovery" period.

III. Definition of Low-Flow Purging and Sampling

It is generally accepted that water in the well casing
is non-representative of the formation water and needs to be
purged prior to collection of ground-water samples.
However, the water in the screened interval may indeed be
representative of the formation, depending upon well
construction and site hydrogeology. Wells are purged to
some extent for the following reasons: the presence of the air
interface at the top of the water column resulting in an
oxygen concentration gradient with depth, loss of volatiles up
the water column, leaching from or sorption to the casing or
filter pack, chemical changes due to clay seals or backfill,
and surface infiltration.

Low-flow purging, whether using portable or
dedicated systems, should be done using pump-intake
located in the middle or slightly above the middle of the
screened interval. Placement of the pump too close to the
bottom of the well will cause increased entrainment of solids
which have collected in the well over time. These particles
are present as a result of well development, prior purging and
sampling events, and natural colloidal transport and
deposition. Therefore, placement of the pump in the middle
or toward the top of the screened interval is suggested.



Placement of the pump at the top of the water column for
sampling is only recommended in unconfined aquifers,
screened across the water table, where this is the desired
sampling point. Low-flow purging has the advantage of
minimizing mixing between the overlying stagnant casing
water and water within the screened interval.

A. Low-Flow Purging & Sampling

Low-flow refers to the velocity with which water
enters the pump intake and that is imparted to the formaticn
pore water in the immediate vicinity of the well screen. It
does not necessarily refer to the flow rate of water
discharged at the surface which can be affected by flow
regulators or restrictions. Water level drawdown provides ihe
best indication of the stress imparted by a given flow-rate for
a given hydrological situation. The objective is to pump in a
manner that minimizes stress (drawdown) to the system to
the extent practical taking into account established site
sampling objectives. Typically flow rates on the order of 0.1 -
0.5 L/min are used, however this is dependent on site-
specific hydrogeology. Some extremely coarse-textured
formations have been successfully sampled in this manner at
flow rates to 1 L/min. The effectiveness of using low-flow
purging is intimately linked with proper screen location,
screen length, and well construction and development
techniques. The reestablishment of natural flow paths in
both the vertical and horizontal directions are important for
correct interpretation of the data. For high resolution
sampling needs, screens less than 1 m should be used.
Most of the need for purging has been found to be due to
passing the sampling device through the overlying casing
water which causes mixing of these stagnant waters and the
dynamic waters within the screened interval. Additionally,
there is disturbance to suspended sediment collected in thu
bottom of the casing and the displacement of water out into
the formation immediately adjacent to the well screen. Those
disturbances and impacts can be avoided using dedicated
sampling equipment, which precludes the need to insert th3
sampling device prior to purging and sampling.

Isolation of the screened interval water from the
overlying stagnant casing water may be accomplished usiiig
low-flow minimal drawdown techniques. If the pump intake is
located within the screened interval most of the water
pumped will be drawn in directly from the formation with little
mixing of casing water or disturbance to the sampling zone;.
However, if the wells are not constructed and developed
properly, zones other than those intended may be sampled.
At some sites where geologic heterogeneities are sufficiency
different within the screened interval, higher conductivity
zones may be preferentially sampled. This is another reason
to use shorter screened intervals, especially where high
spatial resolution is a sampling objective.

B. Water Quality Indicator Parameters

It is recommended that water quality indicator

parameters be used to determine purging needs prior to
sample collection in each well. Stabilization of parameters
such as pH, specific conductance, dissolved oxygen,
oxidation-reduction potential, temperature and turbidity
should be used to determine when formation water is
accessed during purging. In general the order of stabilization
is pH, temperature, and specific conductance, followed by
oxidation-reduction potential, dissolved oxygen and turbidity.
Temperature and pH, while commonly used as purging
indicators, are actually quite insensitive in distinguishing
between formation water and stagnant casing water;
nevertheless, these are important parameters for data
interpretation purposes and should also be measured.
Performance criteria for determination of stabilization should
be based on water-level drawdown, pumping rate and
equipment specifications for measuring indicator parameters.
Instruments are available which utilize in-line flow cells to
continuously measure the above parameters.

It is important to establish specific well stabilization
criteria and then consistently follow the same methods
thereafter, particularly with respect to drawdown, flow rate
and sampling device. Generally the time or purge volume
required for parameter stabilization is independent of well
depth or well volumes. Dependent variables are well
diameter, sampling device, hydrogeochemistry, pump flow
rate, and whether the devices are used in a portable or
dedicated manner. If the sampling device is already in place
(ie, dedicated sampling systems), then the time and purge
volume needed for stabilization is much shorter. Other
advantages of dedicated equipment include less purge water
for waste disposal, much less decontamination of equipment,
less time spent in preparation of sampling as well as time In
the field, and more consistency in the sampling approach
which probably will translate into less variability in sampling
results. The use of dedicated equipment is strongly
recommended at wells which will undergo routine sampling
over time.

If parameter stabilization criteria are too stringent,
then minor oscillations in indicator parameters may cause
purging operations to become unnecessarily protracted. It
should also be noted that turbidity is a very conservative
parameter in terms of stabilization. Turbidity is always the
last parameter to stabilize. Excessive purge times are
invariably related to the establishment of too stringent
turbidity stabilization criteria. It should be noted that natural
turbidity levels in ground water may exceed 10 nephelometric
turbidity units (NTU).

C. Advantages and Disadvantages of Low-Flow
(Minimum Drawdown) Purging

include:
In general, the advantages of low-flow purging

samples which are representative of the 'mobile' load
of contaminants present (dissolved and colloid-
associated),



• minimal disturbance of the sampling point thereby
minimizing sampling artifacts,

• less operator variability, greater operator control,
• reduced stress on the formation (minimal drawdown),
,• less mixing of stagnant casing water with formation

water,
• reduced need for filtration and therefore less time

required for sampling,
• smaller purging volume which decrease waste

disposal costs and sampling time.
• better sample consistency; reduced artificial sample

variability

Some disadvantages of low-flow purging are:
• higher initial capital costs, .

" • greater set-up time in the field,
• need to transport additional equipment to and from

the site,
• increased training needs,
• resistance to change on the part of sampling

practitioners,
• concern that new data will indicate a "change in

conditions" and trigger an "action".

IV. Low-Flow (Minimal Drawdown) Sampling
Protocols

The following ground water sampling procedure has
evolved over many years of experience in ground water
sampling for organic and inorganic compound determinations
and as such summarizes the authors (and others)
experiences to date (Barcelona et al., 1984. 1994; Barcelona
and Helfrich, 1986; Puls and Barcelona, 1989; Puls et. al.
1990, 1992; Puls and Powell. 1992; Puls and Paul. 1995).
High-quality chemical data collection is essential in ground
water monitoring and site characterization. The primary
limitations to the collection of "representative" ground water
samples include: mixing of the stagnant casing and "fresh"
screen waters during insertion of the sampling device or
ground water level measurement device; disturbance and
resuspension of settled solids at the bottom of the well when
using high pumping rates or raising and lowering a pump or
bailer; introduction of atmospheric gases or degassing from
the water during sample handling and transfer, or
inappropriate use of vacuum sampling device etc.

A. Sampling Recommendations

Water samples should not be taken immediately
following well development. Sufficient time should be allowed
for the ground water flow regime in the vicinity of the
monitoring well to stabilize and to let chemical equilibrium
with the well construction materials be approached. This lag
time will depend on site conditions and methods of
installation but often exceeds one week.

Well purging is nearly always necessary to obtain
samples of water flowing through the geologic formations jn

the screened interval. Rather than using a genera! but
arbitrary guideline of purging three casing volumes prior to
sampling, it is recommended that an in-line water quality
measurement device (e.g. flow-through cell) be used to
establish the stabilization time for several parameters (e.g.
pH, specific conductance, redox, dissolved oxygen, turbidity)
on a well-specific basis. Data on pumping rate, drawdown,
and volume required for parameter stabilization can be used
as a guide for conducting subsequent sampling activities.

The following are recommendations to be
considered before, during and after sampling:

• use low flow rates (<0.5 Umin), during both purging
and sampling maintain minimal drawdown in the well;

• maximize tubing wall thickness, minimize tubing
length;

• place the sampling device intake at the desired
sampling point;

• minimize disturbances of the stagnant water column
above the screened interval during water level
measurement and sampling device insertion;

• make proper adjustments to stabilize the flow rate as
soon as possible;

• monitor water quality indicators during purging;
• collect unfiltered samples to estimate contaminant

loading and transport potential in the subsurface
system.

B. Equipment Calibration

Prior to sampling, all sampling device and
monitoring equipment should be calibrated according to
manufacture's recommendations and the site Quality
Assurance Project Plan (QAPP) and Field Sampling Plan
(FSP). Calibration of pH should be performed with at least
two buffers which bracket the expected range. Dissolved
oxygen calibration must be corrected for local barometric
pressure readings and elevation.

C. Water Level Measurement and Monitoring

It is recommended that a device be used which will
least disturb the water surface in the casing. Well depth
should be obtained from the well logs. Measuring to the
bottom of the well casing will only cause resuspension of
settled solids from the formation and require longer purging
times for turbidity equilibration. Measure well depth after
sampling is completed. The water level measurement should
be taken from a permanent reference point which is surveyed
in relative to ground elevation.

D. Pump Type

The use of low flow (e.g. 0.1-0.5 L/min) pumps is
suggested for purging and sampling all types of analytes. All



pumps have some limitation and these should be
investigated with respect to application at a particular site.
Bailers are inappropriate devices for low-flow sampling.

devices relative to the well bore and resulting purge volumes
and times. The key is to minimize disturbance of water and
solids in the well casing.

1) General Considerations

There are no unusual requirements for ground-water
sampling devices when using low-flow, minimal drawdown
techniques. The major concern is that the device give
consistent results and minimal disturbance of the sample
across a range of "low" flow rates (i.e. < 0.5 L/rnin). Clearly,
pumping rates that cause minimal to no drawdown in one
well could easily cause "significant" drawdown in another well
finished in a less transmissive formation. In this sense, the
pump should not cause undue pressure or temperature
changes or physical disturbance on the water sample over a
reasonable sampling range. Consistency in operation is
critical to meet accuracy and precision goals.

2) Advantages & Disadvantages of Sampling Devices

A variety of sampling devices are available for low-
flow (minimal drawdown) purging and sampling and include
peristaltic pumps, bladder pumps, electrical submersible
pumps, and gas-driven pumps. Devices which lend
themselves to both dedication and consistent operation at
definable low-flow rates are preferred. It is desirable that the
pump be easily adjustable and operate reliably at these lower
flow rates. The peristaltic pump is limited to shallow
applications and can cause degassing resulting in alteration
of pH, alkalinity, and some volatiles loss. Gas-drive pumps
should be of a type that does not allow the gas to be in direct
contact with the sampled fluid.

Clearly, bailers and other "grab" type samplers are
ill-suited for low-flow sampling since they will cause repeated
disturbance and mixing of "stagnant" water in the casing and
the "dynamic" water in the screened interval. Similarly, the
use of inertial lift foot-valve type samplers may cause too
much disturbance at the point of sampling. Use of these
devices also tend to introduce uncontrolled and unacceptable
operator variability.

Summaries of advantages and disadvantages of
various sampling devices are listed in Herzog et al (1991),
USEPA (1992), Parker (1994) and Thurnblad (1994).

E. Pump Installation

Dedicated sampling devices (left in the well) capable
of pumping and sampling are preferred over any. other type
of device. Any portable sampling device should be slowly
and carefully lowered to the middle of the screened interval
or slightly above the middle (e.g. 1-1.5 m below the top of a 3
m screen). This is to minimize excessive mixing of the
stagnant water in the casing above the screen with the
screened interval zone water, and to minimize resuspension
of solids which will have collected at the bottom of the well.
These two disturbance effects have been shown to directly
affect the time required for purging. There also appears to
be a direct correlation between size of portable sampling

F. Filtration

Decisions to filter samples should be dictated
by sampling objectives rather than as a "fix" for poor
sampling practices, and field-filtering of certain constituents
should not be the default. Consideration should be given as
to what the application of field-filtration is trying to
accomplish. For assessment of truly dissolved (as opposed
to operationally "dissolved" [ie. samples filtered with 0.45 urn
filters]) concentrations of major ions and trace metals, 0.1 urn
filters are recommended although 0.45 urn filters are
normally used for most regulatory programs. Alkalinity
samples must also be filtered if significant particulate calcium
carbonate is suspected, since this material is likely to impact
alkalinity titration results (although filtration itself may alter the
CO2 composition of the sample and therefore affect the
results).

Although filtration may be appropriate, filtration of a
sample may cause a number of unintended changes to occur
(e.g. oxidation, aeration) possibly leading to filtration-induced
artifacts during sample analysis and uncertainty in the
results. Some of these unintended changes may be
unavoidable but the factors leading to them must be
recognized. Deleterious effects can be minimized by
consistent application of certain filtration guidelines.
Guidelines should address selection of filter type, media,
pore size, etc. in order to identify and minimize potential
sources of uncertainty when filtering samples.

In-line filtration is recommended because it provides
better consistency through less sample handling, and
minimizes sample exposure to the atmosphere. In-line filters
are available in both disposable (barrel filters) and non-
disposable (in-line filter holder, flat membrane filters) formats
and various filter pore sizes (0.1-5.0 pm). Disposable filter
cartridges have the advantage of greater sediment handling
capacity when compared to traditional membrane filters.
Filters must be pre-rinsed following manufacturer's
recommendations. If there are no recommendations for
rinsing, pass through a minimum of 1 L of ground water
following purging and prior to sampling. Once filtration has
begun, a filter cake may develop as particles larger than the
pore size accumulate on the filter membrane. The result is
that the effective pore diameter of the membrane is reduced
and particles smaller than the stated pore size are excluded
from the filtrate. Possible corrective measures include
prefiltering (with larger pore size filters), minimizing particle
loads to begin with, and reducing sample volume.

G. Monitoring of Water Level and Water Quality
Indicator Parameters

Check water level periodically to monitor drawdown
in the well as a guide to flow rate adjustment. The goal is
minimal drawdown (<0.1 m) during purging. This goal may



be difficult to achieve under some circumstances due to
geologic heterogeneities within the screened interval, and
may require adjustment based on site-specific conditions and
personal experience. In-line water quality indicator
parameters should be continuously monitored during purging.
The water quality indicator parameters monitored can include
pH, redox potential, conductivity, dissolved oxygen (DO) and
turbidity. The last three parameters are often most sensitive.
Pumping rate, drawdown, and the time or volume required to
obtain stabilization of parameter readings can be used as a
future guide to purge the well. Measurements should be
taken every three to five minutes if the above suggested
rates are used. Stabilization is achieved after all parameters '
have stabilized for three successive readings. In lieu of
measuring all five parameters a minimum subset would
include pH, conductivity, and turbidity or DO. Three
successive readings should be within ±0.1 for pH, ± 3% for
conductivity. ± 10 mv for redox potential, and ± 10% for
turbidity and DO. Stabilized purge indicator parameter trends
are generally obvious and follow either an exponential or
asymptotic change'to stable values during purging.
Dissolved oxygen and turbidity usually require the longest
time for stabilization. The above stabilization guidelines are
provided for rough estimates based on experience.

based on the analyses being performed (use site QAPP,
Field Safety Plan [FSP], USEPA. 1992 RCRA guidance '
document or EPA SW-846). It may be advisable to add
preservatives to sample bottles in a controlled setting prior to
entering the field in order to reduce the chances of
improperly preserving sample bottles or introducing field
contaminants into a sample bottle while adding the
preservatives.

The preservatives should be transferred from the
chemical bottle to the sample container using a disposable
polyethylene pipet and the disposable pipet should be used
only once and then discarded.

After a sample container has been filled with ground
water, a Teflon (or tin)-lined.cap is screwed on tightly to
prevent the container from leaking. A sample label is filled
out as specified in the Field Sampling Plan (FSP). The
samples should be stored inverted at 4°C.

Specific decontamination protocols for sampling
devices are dependent to some extent on the type of device
used and the type of contaminants encountered. Refer to
the site QAPP and FSP for specific requirements.

H. Sampling, Sample Containers, Preservation and
Decontamination

Upon parameter stabilization, sampling can be
initiated. If an in-line device is used to monitor water quality
parameters, it should be disconnected or bypassed during
sample collection. Sampling flow rate may remain at
established purge rate or may be adjusted slightly to
minimize aeration, bubble formation, turbulent filling of
sample bottles, or loss of volatiles due to extended residence
time in tubing. Typically, flow rates less than 0.5 L/min are
appropriate. The same device should be used for sampling
as was used for purging. Sampling should occur in a
progression from least to most contaminated well if this is
known. Generally, volatile (e.g. solvents and fuel
constituents) and gas sensitive (e.g. FeJ>, CH,, H2S/HS',
alkalinity) parameters should be sampled first. The sequence
in which samples for most inorganic parameters are collected
is immaterial unless filtered (dissolved) samples are desired.
Filtering should be done last and in-line filters should be used
as discussed above. During both well purging and sampling,
proper protective clothing and equipment must be used
based upon the type and level of contaminants present.

The appropriate sample container will be prepared in
advance of actual sample collection for the analytes of
interest and include sample preservative where necessary.
Water samples should be collected directly into this container
from the pump tubing.

Immediately after a sample bottle has been filled, it
must be preserved as specified in the site Quality Assurance
Project Plan (QAPP). Sample preservation requirements are

I. Blanks

The following blanks should be collected:

(1) field blank: one field blank should be collected from
each source water (distilled/deionized water) used for
sampling equipment decontamination or for assisting
well development procedures.

(2) equipment blank: one equipment blank should be
taken prior to the commencement of field work, from
each set of sampling equipment to be used for that
day. Refer to site QAPP or FSP for specific
requirements.

(3) trip blank: a trip blank is required to accompany each
volatile sample shipment. These blanks are prepared
in the laboratory by filling a 40-mL volatile organic
analysis (VOA) bottle with distilled/deionized water. .

V. Low-Permeability Formations and Fractured
Rock

The overall sampling program goals or sampling
objectives will drive how the sampling points are located,
installed, and choice of sampling device. Likewise, site-
specific hydrogeologic factors will affect these decisions.
Sites with very low permeability formations or fractures
causing discrete flow channels may require a unique
monitoring approach. Unlike water supply wells, wells
installed for ground-water quality assessment and restoration
programs are often installed in low water-yielding settings



(e.g. clays, silts). Alternative types of sampling points and
sampling methods are often needed in these types of
environments, because low-permeability settings may require
extremely low-flow purging (<0.1 L/min) and may be
technology-limited. Where devices are not readily available
to pump at such low flow rates, the primary consideration Is
to avoid dewatermg of the well screen. This may require
repeated recovery of the water during purging while leaving
the pump in place within the well screen.

Use of low-flow techniques may be impractical in
these settings, depending upon the water recharge rates,
The sampler and the end-user of data collected from such
wells need to understand the limitations of the data collected,
i.e. a strong potential for underestimation of actual
contaminant concentrations for volatile organics, potential
false negativ-, 3 for filtered metals and potential false positives
for unaltered metals. It is suggested that comparisons be
made between samples recovered using low-flow purging
techniques and samples recovered using passive sampling
techniques (i.e. two sets of samples). Passive sample
collection would essentially entail acquisition of the sample
with no or very little purging using a dedicated sampling
system installed within the screened interval or a passive
sample collection device.

A. Low-Permeability Formations (<0.1 Umin
recharge)

1. Low-Flow Purging and Sampling with Pumps

a. "portable or non-dedicated mode" - Lower the pump
(one capable of pumping at <0.1 L/min) to mid-screen
or slightly above and set in place for minimum of 48
hours (to lessen purge volume requirements). After
48 hours, use procedures listed in Part IV above
regarding monitoring water quality parameters for
stabilization, etc., but do not dewaterthe screen. If
excessive drawdown and slow recovery is a problem,
then alternate approaches such as those listed below
may be better.

b. "dedicated mode" - Set the pump as above at least a
week prior to sampling; that is, operate in a dedicated
pump mode. With this approach significant reductions
in purge volume should be realized. Water quality
parameters should stabilize quite rapidly due to less
disturbance of the sampling zone.

2. Passive Sample Collection

Passive sampling collection requires insertion of the
device into the screened interval for a sufficient time period to
allow flow and sample equilibration before extraction for
analysis. Conceptually, the extraction of water from low
yielding formations seems more akin to the collection of
v/ater from the unsaturated zone and passive sampling

techniques may be more appropriate in terms of obtaining
"representative" samples. Satisfying usual sample volume
requirements is typically a problem with this approach and
some latitude will be needed on the part of regulatory entities
to achieve sampling objectives.

B. Fractured Rock

In fractured rock formations, a low-flow to zero
purging approach using pumps in conjunction with packers to
isolate the sampling zone in the borehole is suggested.
Passive multi-layer sampling devices may also provide the
most "representative" samples. It is imperative in these
settings to identify flow paths or water-producing fractures
prior to sampling using tools such as borehole flowmeters
and/or other geophysical tools.

After identification of water-bearing fractures, install
packer(s) and pump assembly for sample collection using
low-flow sampling in "dedicated mode" or use a passive
sampling device which can isolate the identified water bearing
fractures.

VI. Documentation

The usual practices for documenting the sampling
event should be used for low-flow purging and sampling
techniques. This should include, at a minimum: information
on the conduct of purging operations (flow-rate, drawdown,
water-quality parameter values, volumes extracted and times
for measurements), field instrument calibration data, water
sampling forms and chain of custody forms. See Figures 2
and 3 and "Ground Water Sampling Workshop - A
Workshop Summary" (USEPA, 1995) for example forms and
other documentation suggestions and information. This
information coupled with laboratory analytical data and
validation data are needed to judge the "useability" of the
sampling data.
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Figure 2. Ground Water Sampling Log

Project Site
i/Vell Deptt
Sampling
Measuring

i Sc
Device

reen Len
Tu

Point

dth
blng type

Well No. Date
Well Diameter Casinq Tvoe

Water Level
Other Infor

Sampling Personne

Time

!

i

i

PH

1

Temp Cond. Dis.02 Turb. [ ]Conc Notes

Type of Samples Collected

information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vol^r VoU~ = 4/3nr*

11



Figure 3. Ground Water Sampling Log (with automatic data logging for most water quality
parameters)
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Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

IAll Sample IDs begin with "B67-"

I

2.

4.

S.

6.
7

8.

9.
10.

11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

21.

22.
23.

24.

25.
26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

ANALYTE

Chtoromethane
Vinyl chloride
Bromomethane
Chloroethane
Acetone
1.1-Dfchloroethene
Carbon dlsuffide
Methytene chloride
frans-1 ,2-Dichtoroetnene
1,1-Dtahtoroethane
c/s-1.2-Dichloroethene
Chloroform
1.2-Dlchloroethane
Vinyl acetate
2-Butanone
1,1.1 -Trtchloroethan*
Carbon tetrachtoride
Benzene
Trichtoroethene
1 ,2-Dfchtoropropane
Bromodichloromethane
cte-1 ,3-Dichloropropene
frans-1 ,3-Dtehlorpropene
1,1,2-Trichtoroethane
Dibromochloromethane
Bromofonn
2-Hexanone
Toluene
4-Methyl-2-pentanone
Tetrachtoroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1 , 1 .2,2-Tetrachtoroethane

Sample Location:
Sample Depth (feet):

UNITS

pgftg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
M9*g
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
pg/kg
pg/kg
pg/kg

Date Sampled:

Reporting limit

10
10
10
10
50
5.0
5.0
5.0

5.0
5.0

5.0
5.0
5.0
50

50
5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0
25

5.0

25

5.0
5.0

5.0
5.0

5.0

5.0

SB96-0102

21

22-Jul-96

u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
none: no screening value exists tor this compound

SB96-0106
61

22-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0110
101

22-JU1-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0206
61

1B-Jul-96

u
u
u
u
u
u
u

3.5JB
u
u
u
u
u .
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0205-01

61

1B-Jul-96

u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0208
81

18-Jul-96

u
u
u
u
u
u
u

3.4JB
u
u

u
u

u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0210
101

18-Jul-96

u
u
u
u
u
u
u

4.7JB
u
u
u
u
u

u
u
u

u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u

SB96-0306

6'

24-Jul-96

u

u

u
u
u
u
u
27
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EPA Region 3
RBC, Soil Ingestion

440000
3000

2900000
2000000

200000000
9500

200000000
760000

41000000
200000000
20000000

940000
63000

2000000000
1200000000
41000000

44000
200000
520000
84000
92000
32000
32000
100000
68000

720000
82000000

410000000
160000000

110000
41000000
200000000

4100000000
410000000

29000

EPA Region 3
BTAG Soil Screening

none
300000

none
none
none
none
none

300000
300000
300000
300000
300000

870
none
none

300000
300000
100000
300000
300000
none
none
none

300000
none
none
none

100000
none

300000
100000
100000
100000
100000
300000



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

4.
5.
i.

7.

8.
9.

10.
11.
12.

13.
14.
15.

16.
17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.'
29.
30.
31.
32.
33.
34.
35.

All Sample IDs begin with "B67-"

ANALYTE

Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Acetone
,1-Dichloroethene

Carbon disulfide >
Methylene chloride
trans-1 ,2-Dichloroethene
1.1-Dlchloroethane
c/5-1 ,2-Dlchloroethene
Chlorofonn
1 ,2-Olchloroethane
Vinyl acetate
2-Bulanone
1 ,1 ,1-Trichtoroethane
Carbon tetrachloride
Benzene
Trichloroethene
1,2-Dichloropropane
3romodichloromethane

c/s-1 ,3-Dichloropropene
/rans-1 ,3-Diclilorpropene
1.1.2-Trichloroethane
Dibromochloromethane
Bromoform
2-Hexanone
Toluene
4-Methyl-2-pentanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1 .1 ,2,2-Tetrachloroethane

Sample Location:
Sample Depth (feet):

UNITS

pg*g
pg/kg
pg/kg
pg/kg
ug/kg
Pflfcg
ug/kg
ug/kg
PB/kg
pg*g
pg/kg
pg/kg
pg/kg
pg/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/i<g
pg/kg
pg/kg
pg/kg
P9/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Date Sampled:

Reporting limit

10
10
10
10
50
5.0 .
5.0 '
5.0
5.0
5.0
5.0
5.0
5.0
50
50
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0 •
25
5.0
25
5.0
5.0
5.0
5.0
5.0
5.0

SB96-0308
S

24-Jul-96

u
u
u
u
u
u
u
23
u
u '
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u: undetected below the value given In the 'Reporting Limit" column
J: estimated concentration
B: present In blank
none: no screening value exists for this compound

SB96-0308-01
8'

24-Jul-96

. u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0310
Iff

24-Jul-96

u
u
u
u
u
u
u

4.2JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB964404
4'

23-Jul-96

u
u
u
u
u
u
u
u '
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u |
u
u
u
u
u
u
u
u
u
u

SB96-0406
6'

23-Jul-96

u
u
u
u
u
u
u
u H

u1

u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0410
10'

23-Jul-96

u
u
u
u
u
u
u '
u, ;
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u '
u
u
u
u
u
u
u
u
u
u

SB96-0502
T

23-Jul-96

u
u
u
u
u
u
u ,

7.8
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
18
u
u
u
u
u

SB96-0504
4'

23-Jul-96

u
u
u
u
u
u
u ,
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

8.7

u
u
u
u
u

SB96-0510
101

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

! U

u
u
u
u
18
u
u
u
u
u

ERA Region 3
RBC, Soil Ingestion

440000
3000

2900000
2000000

200000000
9500 .

, 200000000
•760000
41000000
200000000
20000000
940000
63000

2000000000
1200000000
41000000

44000
200000
520000
84000
92000
32000
32000
100000
68000
720000

82000000
410000000
160000000

110000
41000000
200000000
4100000000
410000000

29000

EPA Region 3
BTAG Soil Screening

none
300000
none
none
none
none
none

300000
300000
300000
300000
300000

870
none
none

300000
300000
100000
300000
300000
none
none
none

300000
none
none
none

100000
none

300000
100000
100000
100000
100000
300000



Table 1
Fort Des Moines, Des Molnes, Iowa

Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

,

4.
5.

6.
7.

B.
9.

10.

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29
30.

31.
32.
33.

34.

35.

Afl Sample IDs begin with "867-"

ANALYTE

Chtorom ethane
Vinyl chloride
Bromomethane
jhloroethane

Acetone
1.1-Dichloroethene
Carbon disulfide
Methytene Chloride
frans-1 ,2-Dichtoroethene

1,1-Oichloroethane
o's-1 ,2-DkWoroethane
Chloroform
1.2-Dichtoroethane
Vnyt acetate
2-Butanone
1.1.1-Trichloroetnane
Carbon Tetrachtoride
Benzene
Trichtoroethene
1,2-DichloroprODane
Bromodichloromethane
os-1.3-Dichloropropene
frans-1 .S-Oichtorpropene
1.1,2-Trichtoroemane
Dibromochtoromelhane
Bromoform
2-Hexanone
Toluene
4-Methyt-2-pentanone
TetracMoroethene
Chtorobenzene
Ethy [benzene
Xylenes (total)
Styrena
1 , 1 .2.2-Tetrachloroethane

Sample Location:
Sample Depth (feet):

UNITS

Date Sampled:

Reporting limit

"9*9 I 10
pg/kg
pg/kg

P9*9
pg/kg
pgAg
"9*9
P9*9
P9/kg
P9*g
pgfcg
P9*9
pg/kg
P9/kg
P9/kg
P9/kg
pg/kg
pg/kg
pg/kg
P9/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
P9*g
pg/kg

10
10
10
50

5.0
5.0

5.0
5,0

5.0
5.0
5.0
5.0
50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

25
5.0

25
5.0
5.0

5.0

5.0

5.0

5.0

SB96-0604
A'

23-JuJ-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

380
u

u
u

u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
none: no screening value exists for this compound

SB96-0606
6*

SB9&0608
B1

23-Jiri-96 23-Jul-96

u
u
u
u
u

u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
66
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

62

u
u
u
u
u

SB96-0702
2*

23-Jul-96

u
u
u
u
u

u
u

9.3
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u

76

u
u
u
u
u

SB96-070G
61

23-Jul-96

u
u
u
u
u

u
u

5.7
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u

u
u

u
u
u

u
35

u
u
u
u
u

SB96-0706-01
6'

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u

u
u
69

u
u
u
u
u

SB96-0708

8'

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

5.8
u
u
u
u
u
u
u
u
u
u
u
u

190

u
u

u
u
u

SB96-0802
2*

24-Ju!-96

u
u
u
u
u
u
u

4.9JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u

3.3J

u
u
u
u
u

SB96-0806
61

24-JuI-96

u
u
u
u

u
u
u
48
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u

u
u
u

ERA Region 3
RBC, Soil Ingestion

440000
3000

2900000
2000000

200000000
9500

200000000
760000

41000000
200000000
20000000
940000
63000

2000000000
1200000000
41000000

44000
200000
520000
84000
92000
32000
32000
100000
68000

720000
82000000

410000000
160000000

110000
41000000

200000000
4100000000
410000000

29000

ERA Region 3
BTAG Soil Screening

none
300000

none
none
none
none
none

300000
300000
300000
300000
300000

870
none
none

300000
300000
100000
300000
300000
none
none
none

300000
none
none
none

100000
none

300000
100000
100000
100000
100000
300000



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

6.
7

8.
I.

10.

11.

12.
13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Ml Sample IDs begin with "B67-"

ANAUYTE

Chloromethane
vinyl chloride

romomethane
Chloroethane
Acetone
,1-Dichloroethene

Carbon disulfide
Methylene chloride
rans-1 ,2-Dichloroethene
,1-Dichloroethane ' .

a's-1 ,2-Dichloroethene
Chloroform
1.2-Dichloroethane
Vinyl acetate
2-Butanone
1.1, 1-Trichloroethane
Carbon tetrachloride
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
ci's-1 ,3-Dichloropropene
/rans-1 ,3-Dichlorpropene
1 ,1 ,2-Trichloroethane
Dibromochloromethane
3romoform
2-Hexanone
Toluene
4-Methyl-2-pentanone
Tetrachloroethene
Chlorobenzene
Hthylbenzene
Xylenes (total)
Styrene
1 .1 ,2,2-Tetrachloroethane

Sample Location:
Sample Depth (feet):

UNITS

pg/kg
pg/kg
pg/kg
ug/kg
ug/kg
ug/kg
ug/kg

' pa/kg
ug/kg
pg/kg
ug/kg
ug/kg
pg/kg
pg/kg
pg/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
p'g/kg
pg/kg

. pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Date Sampled:

Reporting limit

10

10

10

10

50

5.0

5.0 ;

5.0

; 5.0

5.0

5.0

5.0

5.0

50

50

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

25

5.0

25

5.0

5.0

5.0

5.0

5.0

5.0

SB96-0810

10'

24-JUI-96

u
u
u
u
u
u
u

40
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present In blank
none: no screening value exists for this compound

SB96-0902
2'

24-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u :

. u
u
u
u
u

7.9

u
u
u
u
u

SB96-0906
61

24-Jul-96

u
u
u
u
u
u
u
u : ,
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0910
10'

24-Jul-96

u
u
u
u
u
u
u
39 :
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

ERA Region 3

RBC, Soil Ingestion

440000
3000

2900000
2000000

200000000
9500

200000000
760000

41000000
200000000
20000000

940000
63000

2000000000
1200000000
41000000

44000
200000
520000
84000
92000
32000
32000
100000
68000
720000 ,

82000000
410000000
160000000

110000
41000000
200000000

4100000000
410000000

29000

——————————————————— *7-

EPA Region 3
STAG Soil Screening

none
300000

none
none
none
none
none

300000 ;
; ; 300000 i

300000
300000
300000

870
none
none

300000
300000
100000
300000
300000

none
none
none

300000
none
none
none

100000
- none

300000
100000
100000
100000
100000
300000

•v



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring
Analytical Data

Pesticides

1.
2

3.
4.

5.
6.

7.
8.
9.

10.

11.

12.
13.

14.

15.

16.

17.

18.
19.

All Sample IDs begin with -B67-"

ANALYTE

AkMn

Alpha BHC
Beta BHC
Delta BHC
Undane
Chkrdane
4.4MX5D
4.4--ODE
4,4'-DDT
Dietdrin
Alpha Endosulfan
Beta Endosutfan
Endosulfan Sutlate
Endrtn
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

*: value for endosulfan

[Sample Location:
Sample Depth (feet):

UNITS
ugAg
ugAg
ug*g
P3*9
"9*9
"9*9
ug/kg

"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
ugAg
"9*9

Date Sampled:
Reporting limit

5
5
10
5

5

5
10
10
10
10
5
10
10
10
10

5
5

20
75

u: undetected below the value given in the •Reporting limir column
J: estimated concentration
B: present in blank
none: no screening value exists for this compound

SB96-0102
?

22-JUI-96

u

u

u
u

f^^^^g,,.,

m
Eatf

u
u
u
u
u
u
u
u
u

SB96-0106
6*

22-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0110
10"

22-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

•

SB96-0206
6'

18-Jul-96

u
u
u
u
u
74
42
37
35
11
u
u
u
u
u
u
u
u
u

SB96-O206-01 SB96-020B SB96-02 1 0
6*

1B-Jul-96

u
u
u
u
u
62
43
34

39
u
u
u
u
u
u
u
u
u
u

8*
18- Jut-96

10-
1B-Ju!-96

I

U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0306
61

24-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EPA Region 3
RBC. Soil tngestion. Industrial

340
910
3200
none
4400
16000
24000

17000

17000
360

12000000-
12000000-

none
610000

none
1300
630

10000000
5200

EPA Region 3 BTAG
Soil Screening

100
none
none
none
100
100
100
100
100
100
none
none
none
100

none
none
100
100

none



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring Analytical Data

Pesticides

1.
>

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

All Sample IDs begin with "B67-"

ANALYTE

Aldrin
Alpha BHC
Beta BHC
Delia BHC
Lindane
Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor EpoxkJe .
Methoxychlor
Toxaphene

Sample Location:
Sample Depth (feet):

UNITS

"3/kg
ug/kg
ug/kg
ug/kg
ug/kg
pg/kg
ug/kg
ug/kg
(jg/kg
M9/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Date Sampled:
Reporting limit

5
5
10
5
5
5
10
10
10
10
5
10
10
10
10
5

, 5
20
75

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank
none: no screening value exists for this compound

I

SB96-0308
«

24-Jul-96

u
u
u
u
u
u
u
u
13
u
u
u
u
u
u
u
u
u
u

SB96-0308-01
S

24-Jul-96 ':

u
u
u
u
u
u
u
u
13
u
u
u
u
u
u
u
u
u
u

SB96-O310
10'

24-JUI-96 '

U

• u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0404
4-

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u •'

SB96-0406
6-

23-Jul-96

u
u
u
u
u
u
u
u
u

• u
u
u
u
u
u
u
u .
u
u

SB96-0410
10'

23-JUI-96

u ' .
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0502
2'

23-Jul-96

u
u
u
u

MM!
u
u
u
u
u
u

• u
u
u

SB96-0504
4'

234Jul-96

<250
<250
<500
<250
<250

<250
<500
<500
<500
<500
<250
<250
<1000
<3800

SB96-0510
Iff

23-Jul-96

<250
<2SO
<500
<250
<250

<250
<500
<500
<500
<500
<2SO
<250

. <1000
<3800

. ERA Region 3
RBC, Soil Ingestion, Industrial

340
910
3200,
none
4400
16000
24000
17000
17000
360

12000000-
12000000'

none
610000
none
1300
630

10000000
5200

ERA Region 3 BTAG
Soil Screening

•'
100

none
none
none
100
100
100
100
100
100

none
none
none
100

none
none
100
100

none
i



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring
Analytical Data

Pesticides

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

AH Sample IDs begm with "B67-"

ANALYTE

Aldrin

Alpha BHC
BetaBHC
Delta BHC
LMane
Chlordane
4,4'-ODD
4,4'-DDE
4.4'-DDT
Dieldnn
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachtor Epoxide
Methoxychlor
Toxaphene

Sample Location:
Sample Depth (feet):

UNITS
ugAg
ug/kg
ug/kg
PBA9
ug/Vg
ug*g
ugAg
pg/kg
pgAg
ugAg
"9*9
pg/kg
pg/kg
M9A9
ugAg
M9*9
ugAg
ugAg
MBAg

Date Sampled:
Reporting limit

5
5
10
5
5
S
10

10
10
10
5
10
10
10
10
5
5

20
75

u: undetected betow the value given in the "Reporting limit* column
J: estimated concentration
B: present in blank
none: no screening value exists for this compound

SB96-0604
4'

23-Jul-96

u
u
u
u
u
u
u
u
13
u
u
u
u
u
u
u
u
u
u

SB96-06D6
61

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0608 ! SB96-0702
ff

23-Jul-96

u
u
u
u
u

2*

23-Jui-96

u
u
u
u
u

SB96-0706
61

23-JUI-96

u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u

14 u

20
22
73
u
u
u
u

u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u

SB96-S706-01
6'

23-Jul-96

u
u
u
u
u
u
u
14
15
u
u
u
u
u
u
u
u
u
u

SB96-0708
8*

23-Jut-96

u
u
u
u
u

SB96-Q802
21

24-Jul-96

u
130
550
u

140

u BPtgtiK
u
u B
u
u
u
u
u
u
u
u
u
u
u

<100
<200
<200
<200
<200

<100
<100
<400
<1500

SB96-0806
6'

24-JUI-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EPA Region 3
RBC, Soil Ingestion. Industrial

340
910
3200
none
4400
16000
24000
17000

17000
360

12000000'
12000000-

none
610000
none
1300
630

10000000
5200

EPA Region 3 BTAG
Soil Screening

100
none
none
none
100
100
100
100
100
100

none
none
none
100

none
none
100
100

none



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Soil Boring
Analytical Data

Pesticides

1. .
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15..
16.
17.
18.
19.

All Sample IDs begin with "B67-"

ANALYTE

Aldrin .
Alpha BHC
Beta BHC
Delta BHC
Lindane
Chlordane
4,4'-DDD
4,4'-DDE
4.4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Sample Location:
Sample Depth (feet):

UNITS

pg/kg
pg/kg
pg/kg;
pg/kg
pg/kg
pg/kg
ug/kg
ug/kg
ug/kg
pg/kg
tjg/kg
pg/kg
pg/kg
ug/kg
pg/kg
pg/kg.
pg/kg
pg/kg
pg/kg

Date Sampled:
Reporting limit

5
5 ;,
10

: 5

• 5 "
5
10
10
10
10
5
10
10
10
10
5
5

20
75

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
8: present in blank
none: no screening value exists for this compound

SB96-0810
10'

24-Jul-96

u
u • '
u;
u
u

57
13
75
87
u
u
u
u
u
u
u
u
u

SB96-0902
2'

24-Jul-96

u
U1

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0906
6'

24-Jul-96

u
u
u

: u
u
u
u
u
u
u
u
u
u
u

' U

u
u
u
u

SB96-0910
10'

24-Jul-96

u
. u '
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u ,

ERA Region 3
RBC, Soil Ingestion, Industrial

340 , „
910
3200

: none
4400
16000
24000
17000
17000
360

12000000*
12000000*

none
610000

none
1300
630

10000000
5200

EPA Region 3 BTAG
Soil Screening

: 100
none ;'
none
none ,:
100
100
100
100
100
100

none
none
none
100

none
none '
100
100

none



Table 1
Fort Des Moines, Des Moines, towa

Former Building 67
1996 Soil Boring Analytical Data

Herbicides

— AH Sample IDs begin wtth -B67-- \ Sample Location: SB96-0102 | SB96-0106 SB95-0110
Sample Depth (feet): 2' [ 6' | 10'

I

ANALYTE
1. 2.4.5-T
2. i2.4,5-TP (Silvex)
3. J2.4-D
4.
5.
6.
7.
8.
9.
10.

2.4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP

i

Date Sampled:! 22-Jul-96 22-Jul-9B 22-Jul-96

UNITS
Reporting

limit
mg/kg 0.02
mg/kg 0.02
mg/kg 0.02

SB96-0206 , SB96-0206-01 SB96-0208 SB96-0210
6' ' 6' I 8' 10'

18-Jul-96 18-Jul-96 i 18-Jul-96 I 18-Jul-96

j

U i U ; U

U i U i U

U U i U

mg/kg 0.02 i u
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.13 | <0.12
0.13
0.13
0.13
13
13

<0.12
<0.12
<0.12
<12
<12

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration

u
<0.12
<0.12
<0.12
<0.12

•=12
<12

u
<0.12
<0.12
<0.12
<0.12
<12

u u
u
u
u

<0.12
•=0.12
<0.12
O.12
<12

<12 <12

U

U

u

•=0.03 ^ <0.03
<0.03 <0.03
•=0.03 : <0.03
O.03 ! <0.03

u u u
u | u
u u
u
u

u
u

u u

I
B: present in blank I I j
none: no screening value exists for this compound I i

i i
I

u
u
u
u
u

SB95-0306
-" -6~ '
24-Jul-96

SB96-0308
B1" "

7/24/96

SB96-0308-01 4

8'
7/24/96

<0.03
<0.03
•=0.03
<0.03

<0.03
<0.03
<0.03
<0.03

O.12 ! U
<0.12
•=0.12
<0.12

u
u
u

«12 ' u
<12 u

i
I
I
!

!

<0.03
<0.03
<0.03
•=0.03

u
u

EPA Region 3 STAG
EPA Region 3. RBC. Soil Screening

Soil Ingestion, Industrial

20000000
16000000
20000000
16000000
610000DO
61000000

u i none
u
u
u

I I
t

i
i ' '

! j
I

2000000
1000000
2000000

none
none
none
none
none
none
none
none
none
none



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring Analytical Data

Herbicides

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

AD Sample IDs begin with "B67-"

ANALYTE
2.4.5-T
2.4,5-TP (Silvex)
2,4-D
2.4-DB
Dalapon
Dicamba
Oichloroprop
Dinoseb
MCPA
MCPP

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reporting
limit
0.02 '
0.02
0.02
0.02
0.11
0.11
0.11
0.11
11
11

SB96-0310
10'

24-JUI-96

u
u
u
u

<0.13
<0.13
<0.13
<0.13
<13
<13

u: undetected below the value given in the "Reporting limit' column
J: estimated concentration
B: present in blank
M: Reporting limit higher than normal due to matrix interferences.
none: no screening value exists for this compound

SB96-0404
4'

23-JUI-96

u
u
u
u
u
u
u
u

<12
<12

SB96-0406
6'

23-JUI-96

u
u
u
u
u
u
u
u

<12
<12

SB96-0410
10'

23-Jul-96

. u '
u
u
u
u
u
u
u

<12
<12

SB96-0502
2'

23-Jul-96 ,

!

U

u
u
u
u
u
u
u
u
u

•

SB096-0504
41

23-JUI-96

u
u
u
u

<0.12
<0.12
<0.12
<0.12
<12
<12

SB96-0510
10'

23-Jul-96

u
u
u
u

<0.12
<0.12
<0.12
<0.12
<12
<12

SB96-0604
4'

23-Jul-96

u
u
u
u

<0.12
<0.12
<0.12
<0.12
<12
<12

-

SB96-0606
: e' '

23-Jui-96

<0.10
<0.10
<0.10
<0.10
<0.12
<0.12
<0.12
<0.12
<49
<49
M

SB96-0608
81

23-Jul-96

i »
u
u
u

<0.12
<0.12
<0.12
<0.12
<13
<13

EPA Region 3. RBC. ,

Soil Ingestion, Industrial

20000000
200000000

: 20000000
16000000
61000000
61000000

none
2000000
1000000
2000000

EPA Region 3 STAG
Soil Screening

• none
none
none
none
none

' none
none
none

, none
none



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring Analytical Data

Herbicides

<A« Sample IDs begin with "B67-" | Sample Location:
Sample Depth (feet):

ANALYTE
1.
2.
3.

H

2,4.5-T
2,4,5-TP (Silvex)
2.4-D
2.4-DB
Dalapon
Dicamba

7. ibfchloroprop

«

Dinoseb
MCPA
MCPP
i

u: undetected below the value grv
J: estimated concentration
B: Dresent in blank

SB96-0702
2'

Date Sampled: 23-Jul-96

UNITS
Reporting

limit
mg/kg i 0.02
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

O.D2

SB95-070S SB9S-0706-01 SB9S-0708 SB95-0802
61

23-Jul-96
6' 8' 2'

SB96-0806J SB95-0810
6' Iff

23-Jul-96 23-Jul-96 24-Jul-96 | 24-Jul-96

U u | u u u
u u u u

0.02 i u u
0.02 ; u u

u u
u j u

0.11 u ; <0.13 <0.12
0.11 u ! <0.13
0.11 i u <0.13
0.11
11
11

u <0.13
u «13
u I <13

<0.12
<0.12
<0.12
<12
<12

!

<0.13
<0.13
cO. 13
<0.13
<13
<13

u
u
u

<0.12
<0.12

24-Jul-96

u u
u i u

SB96-0902
2'

SB96-09D6
61

SB96-0910 ;
10' i EPA Region 3 BTAG

24-Jul-96 24-Jul-9B i 24-Jul-9B EPA Region 3. RBC, Soil Screening

u
u

u
u

u ! u u | u
u u u

<0.13 ] <0.13 O.12
<0.13

<0.12 <0.13
<0.12 j <0.13
<12 j <13
<12 i <13

> i I——————————————————————————————————————————————————————

en in the "Reporting limit" column
I

i : ;

u
<0.12

<0.13 O.12 <0.12

u
u
u
u

<0.13
<0 13

<0.13 | <0.12 I <0.12 <0.13
<0.13 j <0.12 I <0.12 j cO. 13
<13
<13

<12 I -=12
<12

<13
<12 <13

i

|

]

j

j

i !

!
none: no screening value exists for this compound ! :

Soil Ingestion.lndustrial

20000000
200000000
20000000
16000000
B 1000000
61000000

none
2000000
1000000
2000000

none
none
none
none
none
none
none
none
none
none



Table
Fort Des Molnes, Des Molnes, Iowa

Former Building 67
1996 Soil Boring Analytical Data

Metals

Sample Location: SB96-0102 SB96-0106 SB96-0110 SB96-0206 SB96-0206-01 SB96-0208 SB96-0210 SB96-0306 SB96-0308 SB96-0308-01
ERA Region 3 STAGSample Depth (feet):

3 RBC, Soil Ingestion

u j u . | u f u | (3.3 ] 0.2

u: undetected below the value given in the "Reporting limir column

B: present in blank
none: no screening value ejdsts for this compound



Table
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring Analytical Data

Metals

All Sample IDs begin with "B67-" Sample Location: SB96-0310 SB96-0404 SB96-0406 SB96-0410 SB96-0502 SB96-0504 SB96-0510 SB96-0604 SB96-0606
Sample Depth (feet): 101 41 Iff 21 4' 10' 4' EPA Region ERA Region 3 BTAG

Date Sampled: 24-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 23-Jul-96 3 RBC, Soil Ingestion Soil Screening

ANALYTE UNITS
Reporting

limit
Antimony
Beryllium

mg/kg 0.4
mg/kg 0.1 IlllllII

820
4100

0.48
0.02



Table
Fort Des MOInes, Des Molnes, Iowa

Former Building 67
1996 Soli Boring Analytical Data

Metals

Sample! Location: SB96-0608 SB96-0702 SB96-0706 5696-0706-01 SB96-0708 SB96-0802 SB96-08Q6 ; ,5696-0810 SB96-0902;All Sample IDs begin.wrth-B67
ERA Region 3 BTAGSample Depth (feet):

3 RBC. Soil Ingestion

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank
none: no screening value exists for this compound



Table
Fort Des Wloines, Des Moines, Iowa

Former Building 67
1996 Soil Boring Analytical Data

Metals

| All Sample IDs begin with "B67-"

1.
2.
3.

ANALYTE
Antimony
Beryllium
Cadmium

4. I Chromium
5. | Copper
6.
7.
8.
9.
10.
11.
12.
13.

Lead
Nickel
Silver
Thallium
Zinc
Arsenic
Selenium
Mercury

Sample Location: | SB96-0906 SB96-0910 i
Sample Depth (feet):

Date Sampled:

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reporting
limit
0.4

6'
24-Jul-96

10' ERA Region
24-Jul-96

u u
0.1
0.1
0.2
0.6
1

0.1
0.2
0.6

u
:: ::: :::"':':" ::-y •: •: '•fj ',*:•:':•:-:-:-:-:".-.':-.'•
:::;:£:;:;-'::|:":::::t:J-:::'?::::i::":':-:::>

liSissZOigill̂
¥:W-W:¥;W:WW.:y;WS::--:.
SOiSiiliStSSlSClSS^K:;;?-

i!Il22$iilt
u
u

.•-:- - - •:•:•:•_••- **i •: >j •;-:-: •:•;-:• :-.-:•-•:;.<;:;:iK;;:s;;BiSjffi;;;;g:;:i;
U

U

u
_ . :̂-̂ ^^^ :̂•:-:̂ ^ îi:•̂ '̂î '•"̂ ^^ -̂'--̂ •:-:•̂ :-:-:-̂ T-:•:•>44;:•ĵ >:•î : •:•:•:•:•:•:•:•:-
0.1
0.5
1

mg/kg 0.04
u
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank
none: no screening value exists for this compound

u
u

3 RBC, Soil Ingestion

820
4100
1000

3100000
82000
none

41000
10000
140

610000
3.8

10000
none

EPA Region 3 BTAG
Soil Screening

0.48
0.02
2.5
0.02
15
2
2

0.00000098
0.001

10
32.8
1.8

0.058
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FORMER BUILDING 67

MONITORING WELL DATA



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Monitoring Well

Analytical Data

Volatile Organics

2
3.
4.
5.
5.
r

8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

All Sample IDs begin with "B67-"

ANALYTE
Chloromethane
Vinyl chloride
3romomethane
Chloroethane
Acetone
,1-Dichloroethene

Carbon disulfide
Methylene chloride
frans-1 ,2-Dichloroethene
1,1-Dichloroethane
c/s-1 ,2-Dichloroethene
Chloroform
1 ,2-Dich!oroethane
Vinyl acetate
2-Butanone
1 . 1 , 1 -Trichloroethane
Carbon tetrachloride
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
c/s-1 ,3-Dichloropropene
frans-1 ,3-Dichlorpropene
1 .1 ,2-Trichloroethane
Dibromochloromethane
Sromoform

UNITS

pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/t
pg/i
pg/i
pg/i
pg/i
ug/l
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i

2-Hexanone pg/l
Toluene
4-Methyl-2-pentanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene

Xylenes (total)
Styrene
1 ,1 ,2,2-Tetrachloroethane

pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i

Sample Location:! GW96-0100 j GW96-0101
•

Date Sampled:
Reporting limit

10
10
10
10
50

2.0
2.0
20.0
2.0
2.0
2.0
50.0
2.0
25
50

50.0
5.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
25

2.0
25

2.0
2.0
2.0
2.0
2.0
2.0

GW96-0200
| (duplicate of 01 00)

20-Aug-96 20-Aug-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u

iS^M '̂̂ TSlsT?
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
*: value for 1 ,3-dichloropropene
none: no screening value exists for this compound

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

"KFr'ti&-iA-~f't'3?f:'*:"r**
y&ftyff"* J j : jK 'iiSfr

U

1.3J
u
u
u
u
u
u
u
u
u
u

; «ra5?fipsi".;iyprf'«ii;"y:
'f-7;Jfe; *,CI ..JJvi'jJ:-, 't~*

U

u
u
u
u

20-Aug-96

<100
<100
<100
<100
<500
<20
<20

flS r̂STî ^^
<20
<20
<20

<20
<250
<500
<20

'•^'F^ffiF&'IWiQEiP*

<20
<20
<20
<20
<20
<20
<20
<20

<250
<20

<250

<20
<20
<20
<20
<20

I

Region 3 RBC
Tap Water

1.5
0.019

8.5
3.6

3700
0.044
1000
4.1
120
800
61

0.15
0.12
410
1900
540
0.16
0.36
1.6

0.16
0.17

0.077*
0.077*
0.19
0.13
2.3

1500
750
2900
1.1
35

1300
12000
1600
0.053

State of Iowa
MCL
none

2
none
none
none

7
none
none
100

none
none
none
none
none
none
"200

5
5
5
5

none
none
none
none
none
none
none
1000
none

5
100
700

10000
100

none

I



Table 1
Fort Des Moines, Des Molnes, Iowa

Former Building 67
1996 Monitoring Well

Analytical Data

Semivolatile Organics

7

9.
10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
22.
23.
24.
25.
26.
27.
28.
29.
30:
31.
32.
33.
34.
35.

All Sample IDs begin with "B67"

ANALYTE
Phenol
Bis(2-chloroethyl)ether
2-Chloropheno!
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dichlorobenzene .
2-Methylphenol !
2,2'rOxybls(1 -chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis (2-chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-NitroaniIine
Dimethyl phthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene

-

UNITS

P9l
ugi
pgi
pgi
pgi
pgi
pgi

' pg/i
(jg/l l

I pgi
pgi
pgi
pgi
pg"
pgi
pg"
pg"
ug/l
pgi
pgi
pgi
pgi
pgi
pgi

i pgi
pgi
pgi
pgi
pgi
pgi
pgi
pgi
pgi
pgi

Sample Location:

Date Sampled:
Reporting limit

5
10
5
5
5
50
5
10
5 ; '
10

5

5

10

5

100

10

50

25
5
5

10

5

10
10

20
5

. 5
5
50
5
5
10
50
5

u: undetected below the value given in the "reporting limit" column
J: estimated concentration
B: p
D: d

esent in blank
erived from 1:4 dilution of extract

none: no screening value exists for this compound

GW96-0100

20-Aug-96

u
u
u
u
u
u
u
u
u
u

' "u
u
u
u
u
u
u
u
u
u
u
u
u
u

' u
•u
u
u
u
u
u
u
u
u

GW96-0101
(duplicate of 01 00)

20-Aug-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

GW96-0200

20-Aug-96

5J
u

6.4
U

u
u
U ''

u
u
u
u
u

u
u
u
u

9.6
u
u
u
u
u

92
u
u
u
u
u
u
u

Region 3 RBC
Tap Water

22000
0.061
180
140
0.47

11000
64

1800
none
180

0.0096
0.75
3.5
70

none
730

150000
none
110
190
150
0.14
none
120

, 0.15
6.1

3700
none
none

370000
none
37

none
2200

t

State of Iowa
MCL
none
none
none
none
none
none
600

, none .
none
none
none
none
none
none
none
none
none
none
none
70

none
none
none
none

50
none
none
none
none
none
none
none
none
none

•*'



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Monitoring Well

Analytical Data

Semivolatile Or a

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

All Sample IDs begin with "B67-"

ANALYTE
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl phenyl ether
Fluorene
4-Nitroani!ine
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
Bis(2-ethylhexyl)phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g.h,i)perylene

UNITS

yg/i
pg/i
pg/i
M9/1
M9/I
ug/i
ug/i
pg/i
pg/i
pg"
pg/i
pg/i
Pg/l
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
Mg/i
pg/i
pg/i
pg"
pg/i

Sample Location:

Date Sampled:
Reporting limit

50
50
5
10
5
5
5
50
50
5
5
5

50
5
5
5
5
5
5

20
5
5
5
5
5
5
5
5
5
5

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank
none: no screening value exists for this compound

GW96-0100

20-Aug-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
U
u
u
u

5.8B
u
u
u
u
u
u
u

anics
GW96-0101

(duplicate of 0100)
20-Aug-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
2J
u
u
u

*?TJ7?S5r-7^0;cf3F?!»«^*î ;7i3Bsfefefe
u
u
u
u
u
u
u

GW96-0200

20-Aug-96

u
u
u
u
U
u
u
u
u
u
u
u
5J
u
u
u
u
u
2J
u
u
u

5BJ
u
u
u
u
u
u
u

Region 3 RBC
Tap Water

73
290
24
73

29000
none
1500
110
3.7
14

none
0.0066

0.56
none
11000
none
1500
1100
7300
0.15
0.092
9.2
4.8
730

0.092
0.92

0.0092
0.092

0.0092
none

State of Iowa
MCL
none
none
none
none
none
none
none
none
none
none
none

1
1

none
none
none
none
none
none
none
none
none

6
none
none
none
0.2

none
none
none



Table
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Monitoring Well Analytical Data

Metals

1.
2.
3.
4.
5:
6.
7.
8.
9.
10.
11.
12.
13.

All Sample IDs begin with "B67-"

ANALYTE
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Thallium
Zinc
Arsenic
Selenium
Mercury

Sample Location:

Date Sampled:

UNITS
ug/l,
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Reporting
limit
50
2
4

5
100

0.2

GW96-0100

20-Aug-96

u
• ; 2

u

42

177
u
u

116

4
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank
#: lead value is an "action value", not Region 3 RBC
none: no screening value exists for this compound

GW96-0101
(duplicate of 0100)

20-Aug-96

u
u
u

'̂ """"2"""̂
9

113
u
u

60
... ~______.™,,

u

GW96-0200

20-Aug-96

u
u
u

immmm^mm^i

167
u
u

241

2
u

ERA Region 3 RBC

Tap Water
15 :
73
18

55000
1500
15#
730
180
2.6

11000
0.045
180

none

State of Iowa

MCL

6
40
5

100
1300
none
none
none
0.5

none
50
50

none

Page 4



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Monitoring Well

Analytical Data

Pesticides

All Sample IDs begin with "B67-"
1

Sample Location:; GW96-0100 GW96-0101 GW96-0200
•• (duplicate of 0100)|

ANALYTE i UNITS
1. Aldrin
2. Alpha BHC
3. Beta BHC
4. Delta BHC
5. Lindane
6. Chlordane
7. 4,4'-DDD
8. 4,4'-DDE
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

4,4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

*: value for endosulfan

MS/I
pg/i
pg/i

Date Sampled: 20-Aug-96
Reporting limit

0.05
0.05
0.1

ug/l 0.05
ug/l 0.05
ug/l 0.05

20-Aug-96 20-Aug-96

u u
u u
U i U

U j U

u
u

ug/l 0.1 u
ug/l 0.1 u
ug/l I 0.1
pg/i 0.1
ug/l 0.1
pg/i 0.1
ug/l 0.1
ug/l ' 0.1
pg/i
pg/i
pg/i
pg/i
pg/l

u: undetected below the value given in

0.1
0.05
0.1

u
u
u
u

<2

il̂ l̂ 'tf-'?;̂ '
5

U |̂ Sp̂ |Jip|;?-
u
u
u
u
u
u
u

u u
u u
u u
u u
u u

0.2 u u
0.75 : u u

•

!

the "Reporting Limit" column
J: estimated concentration i j
B: present in blank
none: no screening value exists for this compound

<2
<3
<3
<3
<3
<2
<3
<3
<3
<3
<2
<2
<6

<23

I

EPA Region 3
RBC, Tap Water

0.0039
0.011
0.037
none
0.052

State of Iowa
MCL
none
none
none
none
0.2

0.19 2
0.28 ; none
0.2 i none
0.2 : none

0.0042 : none
220 * j none
220 * none
none none
11 2

none none
0.0023 0.4
0.0012 0.2

180 i 40
0.0096 i 3



Table 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Groundwater Analytical Data

Herbicides

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

All Sample IDs begin with "B67-"

ANALYTE
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP

Sample Location:

Date Sampled:

UNITS
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Reporting
limit

1
1 :

1
1
5
5
5
5

500
500

GW96-0100

20-Aug-96

u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank
M: Reporting limit higher than normal due to matrix interferences.
none: no screening value exists for this compound

GW96-0101
(duplicate of 01 00)

20-Aug-96

u
U'
u
u
u
u
u
u
u
u

GW96-0200

20-Aug-96

; <4.0(M)
<4.0 (M)
<4.0 (M)
<4.0 (M)
<20 (M)
<20 (M)
<20 (M)
<20 (M)

<2000 (M)
<2000 (M)

•

EPA Region 3, RBC,

Tap Water

, 370 ; •
290
,61
290
1100
1100
none
6.1
18
37

v

Iowa MCL

none
50
70

none
200
none
none

7
none
none

'



OLD DUMP SITE

SEDIMENT AND SURFACE WATER
RESULTS



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Sediment Analytical Data

Volatiles

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
35.
36.

All Sample IDs begin with "ODS-"

ANALYTE
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Acetone
1,1-Dichloroethene
Carbon disulfide
Methylene chloride
frans-1 ,2-Dichloroethene
1,1-Dichloroethane
c/s-1 ,2-Dichloroethene
Chloroform
1,2-Dichloroethane
Vinyl acetate
2-Butanone
1 ,1 ,1-Trichloroethane
Carbon tetrachloride
Benzene
Trichloroethene
1 ,2-Dichloropropane
Bromodichloromethane
c/s-1 ,3-Dichloropropene
trans-i ,3-Dichlorpropene
1 ,1 ,2-Trichlordethane
Dibromochloromethane
Bromoform
2-Hexanone
Toluene
4-Methyl-2-pentanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1 ,1 ,2,2-Tetrachloroethane

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
10
10
10
10
50

. 5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25

5.0
25

5.0
5.0
5.0
5.0
5.0
5.0

SD96-01-01
1

16-Jul-96

U
u
u
u
u
u>
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
No sedjment screening values for volatiles.

SD96-02-01
, 1

16-Jul-96

u
u
u
u
u
u
u

4.0 JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

. u
u
u
u

SD96-02-01-01
1

16-Jul-96

u
u
u
u

44J
u
u
u
U'

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-03-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-04-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

»

SD96-05-01
1

16-Jul-96

u
u
u
u
u
U'

u
-U

u
u
u
u
u
u
u
u
u
u
u
u
u
u

, u
u
u
u
u
u
u
u
u
u
u
u
u

k

SD96-06-01
1

16-Jul-96

u
u
u
u
u
u
u

4.0 JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Sediment Analytical Data

Semivolatile Organics

1.
2.
3.
4.
5.
5.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

All Sample IDs begin with "ODS-"

ANALYTE
Phenol
Bis(2-ch!oroethyl)ether
2-ChIorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
2,2'-Oxybis(1 -chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis (2-chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
pg/kg
pg/kg
Pg/kg
P9/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
510
510
510
510
510

5100
510
510
510
510
510
510
510
510

1020
1020
5100
510
510
510
510

1020
510

1020
510

2040
510
510
510

5100
510
510

5100
510

5100

SD96-01-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u

110J
u
u
u
u
u
u
u
u
u
u

70 J-
u
u

SD96-02-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "reporting limit" column
J: estimated concentration
B: present in blank
D: derived from 1 :4 dilution of extract.

J-: biased low

u
u
u
u
u
u
u
u
u
u

SD96-02-01-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-03-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

290
40 J-

u
u

60 J
u

110J
170 J

u
u
u
u

iiMSS
u
u
u

SD96-04-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

80 J
u
u
u
u
u
u
u
u
u
u
u

SD96-05-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-06-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

90 J
u
u

180 J
u
u
u
u
u

——— u" •
u
u

U ! U
u
u

u
u

ER-L/ER-M

160/2100

70 / 670

44 / 640

Eco Concerns
Sediment

Region 4

330

330



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Sediment Analytical Data

Semivolatile Organics

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

All Sample IDs begin with "ODS-"

ANALYTE
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
Bis(2-ethylhexyl)phthalate .
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
ug/kg
pg/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
5100
510
510
510
510
510 -
510
5100.
5100
510
510
510
5100
510
510
510
510
510
510

2040
510
510
510
510
510
510
510
510
510
510

SD96-01-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

ER-L: Effect Range - Low;.
ER-M: Effect Range - Median

*.

SD96-02-01
1

16-Jul-96

u
u
u
u
u ,'

i U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
U "

u
u
u
u
u
u
u
u
u

SD96-02-01-01
1

16-JUI-96

u
u
u
u
u ' .>
:U
U

, U
u
u
u
u .
u
u
u
u
u
u
u
u
u
u
u
u
u

' U ~1
u
u
u
u

SD96-03-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-04-01
1

16-Jul-96

u
u
u

' U
1 u

.U '

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-05-01
1

16-Jul-96

u
u
u
u
u ;
u , :

• u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

r

SD96-06-01
1

16-JUI-96

u
u
u
u

.:' U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

. u
u
u
u
u
u
u
u
u
u

: ——— '*—

ER-L/ER-M

35/640

225/1380
85/960

600/3600
350 / 2200

230/1600
400/2800

400 / 2500

60/260

Eco Concerns
Sediment

Region 4

: I'

330

330
330

330
330

330
330
182

330

330



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Sediment Analytical Data

Metals

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

All Sample IDs
begin with "ODS-"

ANALYTE
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Thallium
Zinc
Arsenic
Selenium
Mercury

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reporting
limit
0.4
0.1
0.1
0.2
0.6
1

0.1
0.2
0.6
0.1
0.5
1

0.04

SD96-01-01
1

16-Jul-96

u
1.9

u
2.4

SD96-02-01
1

16-Jul-96

u
0.7
0.7

SD96-02-01-01
1

16-Jul-96

u
0.7
0 . 7 _ _ _

18.4 I 18.4

S^Siti ̂ Pi!fw'̂ 28.9>:î Sr
»i<afiSw*̂ »A *̂!*i;̂ s;&;';rt,::iStfiw, .......s-VS-iiki**̂

U U——————— 1_ ——— .... _. — .. _

5.3
u

0.05

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

ER-L: Effect Range - Low
ER-M: Effect Range - Median

6
0.7

SD96-03-01
1

16-Jul-96

u
0.9
0.5
18.5

SD96-04-01
1

16-Jul-96

u
0.8

15.7

SD96-05-01
1

16-Jul-96

u
0.4
0.1

-13

u
u

u

u
u

u
0.6

SD96-06-01
1

16-Jul-96

u
1.5

u
u

6.5
u

0.05

6.3
u

0.06

7
u

0.12

Sediment

ER-L/ER-M

2.0/25

1.2/9.6
81 / 370
34/270

46.7/218
20.9/51.6

1 13.7

150/410
8.2 / 70

.157.71

Eco Concerns
Sediment

Region 4

12

1
52.3
18.7
30.2
15.9

2

124
7.24

0.13



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Sediment Analytical Data

Pesticides

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

All Sample IDs begin with "ODS-"

ANALYTE
Aldrin
Alpha BHC
Beta BHC
Delta BHC
Lindane
Chlordane
4,4'-DDD
4,4'-DDE
4.4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
Mg/kg
Mg/kg
Mg/kg
ug/kg
Mg/kg
ug/kg
ug/kg
ug/kg
Mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
Mg/kg

> ug/kg
Mg/kg
Mg/kg

Reporting
limit
x 5 •

5 <
10
5
5
5
10
10
10
10
5
10
10
10
10
5
5
20
75

SD96-01-01
1

16-Jul-96

u
U ;
U

U

U

U

U

U

U

U

u
u
u
u
u
u

—

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

ER-L: Effect Range - Low
ER-M: Effect Range - Median

SD96-02-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-02-01-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u

,u
u
u
u
u
u

SD96-03-01
1

16-Jul-96

<100
810
980
250

<100
<200
<200
<200
<200
<100
<100
<400

<1500

SD96-04-01
1

16-Jul-96

u :

u
U
u
u
u

u
u
u
u
u
u
u
u
u
u

SD96-05-01
1

16-Jul-96

u .
,' u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-06-01
1

16-Jul-96

' U

;u •
u
u
u
u

u
u
u
u
u
u
u
u
u
u

Sediment

ER-L/ER-M

NA

NA
.5/6

3/350
2.2/27

1.58/46.1
.02/8

0.2/45
'•

NA

Eco Concerns
Sediment

Region 4

• , . ,°

3.3
1.7
3.3
3.3
3.3
3.3

3.3



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Surface Water Analytical Data

Volatiles

1.
2.
3.
4.
5.
3.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
35.
36.

All Sample IDs begin with "ODS-"

ANALYTE
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Acetone
1,1-Dichloroethene
Carbon disulfide
Methylene chloride
frans-1 ,2-Dichloroethene
1,1-Dichloroethane
c/s-1 ,2-Dichloroethene
Chloroform
1,2-Dichloroethane
Vinyl acetate
2-Butanone
1,1,1 -Trichloroethane
Carbon tetrachloride
Benzene
Trichloroethene
1 ,2-Dichloropropane
Bromodichloromethane
c/s-1 ,3-Dichloropropene
frans-1 ,3-Dichlorpropene
1 ,1 ,2-Trichloroethane
Dibromochloromethane
Bromoform
2-Hexanone
Toluene
4-Methyl-2-pentanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1 ,1 ,2,2-Tetrachloroethane

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
pg/kg
pgftg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
P9/kg

Reporting
limit
10
10
10
10
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25
5.0
25

5.0
5.0
5.0
5.0
5.0
5.0

SW96-01-01 SW96-01-01-01
ug/l

16-Jul-96

<10
<10
<10
<2

<50
<2.0
<2.0
<2.0

u
u
u
u
u
u
u
u
u
u

ug/l
16-Jul-96

<10
<10
<10
<2
<50
<2.0
<2.0
<2.0

u
u
u
u
u
u
u
u
u
u

u I u
u { u
u | u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u

ug/l
Eco Concerns

Region 4

303

1930
1350

289
2000

528
352
53

525

24.4
24.4
940

293

175

u j 84
u
u
u
u

u u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
No sediment values for volatiles

r "

195
453

240



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Surface Water Analytical Data

Semivolatile Organics

1.
2
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

All Sample IDs begin with "ODS-"

ANALYTE
Phenol
Bis(2-chloroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dichlorobenzene •
2-Methylphenol
2,2'-Oxybis(1-chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-NitrophenoI
2,4-Dimethylphenol
Benzole Acid
Bis (2-chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-MethyInaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

" pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg :

pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
510
510
510
510
510

5100
510
510
510
510
510
510
510
510
1020
1020
5100
510
510
510
510
1020
510

' 1020
510

2040
510
510
510 .
5100
510
510
5100
510
5100

SW96-01-01
ug/l

16-Jul-96

<5
<5
<5
<5
<5
<50
<5
<5
<5
<5
<5
<5
<5
<5
<10
<10
<50
<5
<5
<5
<5

<10
<5
<10
<5

<20
<5
<5
<5

<50
<5
<5
<5
<50
<5

u: undetected below the value given in the "reporting limit" column
J: estimated concentration
B: present in blank
D: derived from 1 :4 dilution of extract.

J-: biased low

SW96-01-01-01
ug/l

16-Jul-96

<5
<5
<5
<5
<5
<50
<5

: <5
<5
<5
<5
<5 .
<5
<5
<10
<10
<50
<5
<5
<5
<5
<10
<5
<10
<5

<20
<5
<5
<5
<50
<5
<5
<5
<50
<5

ppb

ER-L7ER-M

160/2100

70/670

44 / 640

ppb
Ecp concerns

Region 4

330

330

330

> -*



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Surface Water Analytical Data

Semivolatile Organics

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

All Sample IDs begin with "ODS-" Sample Location:

ANALYTE
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
Bis(2-ethylhexyl)phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Sample Depth (feet):
Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
5100
510
510
510
510
510
510
5100
5100
510
510
510

5100
510
510
510
510
510
510

2040
510
510
510
510
510
510
510
510
510
510

SW96-01-01
ug/l

16-JUI-96 ^

<50
<50
<5
<5
<5
<5
<5
<50
<50
<5
<5
<5
<50
<5
<5
<5
<5
<5
<5
<20
<5
<5

1JB
<5
<5
<5
<5
<5
<5

SW96-01-01-01
ug/l

16-Jul-96

<50
<50
<5
<5
<5
<5
<5
<50
<50
<5
<5
<5
<50
<5
<5
<5
<5
<5
<5
<20
<5
<5

1JB
<5
<5
<5
<5
<5
<5

.._<5..... i . <5 .... .
I

u: undetected below the value given in the "Report ng limit" column
J: estimated concentration
B: present in blank

ER-L: Effect Range - Low
ER-M: Effect Range - Median

— .....-I- •-•i
. ..._. —

ppb

ER-L/ER-M

35/640

225/1380
85 / 960

600 / 3600
350 / 2200

230/1600
400 / 2800

400 / 2500

60/260

Eco Concerns
Sediment

Region 4

330

330
330

330
330

330
330
182

330

330

I



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Surface Water Analytical Data

Metals

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

All Sample IDs Sample Location:
begin with "ODS-" Sample Depth (feet):

ANALYTE
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Thallium
Zinc
Arsenic
Selenium
Mercury

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Date Sampled:
Reporting limit

i 0.4
0.1
0.1
0.2
0.6
1

0.1
0.2
0.6
0.1
0.5
1

0.04

SW96-01-01
(ug/i) .

16-Jul-96

<50
<2
<4
<5
<5
<2
<10
<5

<100
<4
3
<2
<2

SW96-01-01-01
(ug/i)

16-Jul-96

<50
<2
<4
<5
<5
<2
<10
<5

<100
<4
3
<2
<2,

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

ER-L: Effect Range - Low
ER-M: Effect Range - Median

ppm
Sediment

ER-L/ER-M
2.0/25

1.2/9.6
81 / 370
34 / 270

46.7/218
20.9/51.6

1/3.7

150/410
8.2 / 70

.15/.71

Eco Concerns
ppm

Sediment
Region 4

12

1
52.3
18.7
30.2
15.9

2

124
7.24

0.13

'

Eco Concerns
(ug/i)

Surface Water
Region 4

,; 160
• 0.53

0.66
11

6.54
1.32

87.71
0.012

4
58.91
190
5

0.012



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Surface Water Analytical Data

Pesticides

; All Sample IDs begin with "ODS-"

ANALYTE
1. lAldnn
2. 'Alpha BHC
3. ! Beta BHC
4.

Lj.

Delta BHC
Undane

6. IChlordane
7. 4,4'-DDD
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

4.4'-DDE
4,4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide

18.|Methoxychlor
19. JToxaphene

Sample Location: SD96-01-01 SD96-02-01 j SD96-02-01-01
Sample Depth (feet): 1 1 ; 1

Date Sampled: 16-Ju!-96 16-Jul-96 : 16-Jul-96

UNITS
pg/kg
pg/kg
pg/kg
M9/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit

5 u
5 u

u
u

10 I U U

5
5

5
10
10
10
10
5
10
10
10
10
5
5
20
75

U u
U | U
U

u
16
29
38
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration |

u
u
u
u
u
u
u
u
u
u
u
u
u
u

8: present in blank ! ;

— ER-L Effect Range - Low
ER-M: Effect Range - Median

|

u
u
u
u

SD96-03-01 SD96-04-01
1 , 1

16-Jul-96 16-Jul-96

<100 u
810
980
250

U 420
u 22000
u

u

SD96-05-01 i SD96-05-01
1

""l6"-Jul-~9fT

u
u

u I u
u
u
u

15000 51
u 7400 | 78
u ! 50000
u i 2500
U ! <100
u <200
U <200
U ! <200
u «200
u | <100
u «100
u <400
u <1500

36
u
u
u
u
u
u
u
u
u
u

J — !
i [ i i '

u

1

16-Jul-96

SW96-01-01
ug/l

SW96-01-01-01
ug/l ppb I Eco Concerns Eco Concerns

16-Jul-96 16-Jul-96 : Sediment Sediment Surface Water

u
u

<0.05
<0.05

U <0.1

u
u u
u u
u 70
u ; 54
u ' 45

<0.05
<0.05
<0.05
<D.1
<0.1

<0.05
O.05
<0.1

<0.05
<0.05
<0.05
<0.1
<0.1

<0.1 <0.1
u u <0.1 I <0.1
u i u
u ' u
u u
u u
u ; u
u u
U : U

U i U

U | U

<0.05 : <0.05
<o.i : <o.i
<0.1 i <0.1
<0.1 <0.1
<0.1 <0.1
<0.05 <0.05
<0.05 <0.05
<0.2 <0.2

<0.75 <0.75
I

i

ER-UER-M

NA

NA
. 5 /6

3 /350
2.2 / 27

1.58/46.1
.02/8

0.2/45

NA

Region 4 Region 4

0.3

3.3 0.08
1.7 : 0.0043
3.3 \ 0.054
3.3 10.5
3.3 0.001
3.3 0.0019

0.056
0.056

3.3 0.0023

0.0038
0.0038

0.0002

I



OLD DUMP SITE

SOIL SAMPLE RESULTS



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Surface Soil Analytical Data

Volatile Organics

i.
I.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25
26
27
28
29
30
31
32
33
34
35

Ml Sample IDs begin with "ODS-" Sample Location:

ANALYTE
Chloromethane
Vinyl chloride
Iromomethane

Chloroethane
Acetone
,1-Dichloroethene

Carbon disulfide
Methylene chloride
frans-1 ,2-Dichloroethene
,1-Dichloroethane

c/s-1 ,2-Dichloroethene
Chloroform
1.2-Dichloroethane
Vinyl acetate
2-Butanone
1 ,1 ,1-Trichloroethane
Carbon tetrachloride
Benzene
Trichloroethene
1 ,2-Dichloropropane
Sromodichloromethane
CJS-1 ,3-Dichloropropene
frans-1 ,3-Dichloropropene
1,1,2-Trichloroethane
Dibromochloromethane
Bromofonm
2-Hexanone
Toluene
4-Methyl-2-pentanone
Tetrachloroethene
Chloro benzene
Ethylbenzene
Xylenes (total)
Styrene
1 ,1 ,2,2-Tetrachloroethane

Sample Depth (feet):
Date Sampled:

UNITS
pg/kg
pg/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg '
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
10
10
10
10
50
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
50
50
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25
5.0
25

5.0
5.0
5.0
5.0
5.0
5.0

SS96-01-01
r

16-Jul-96

U
u
u

SS96-02-0
r

16-Jul-96

u
u
u

u u
u
u
u

3.7 JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
*: value for 1 ,3-dichloropropene
none: no screening value exists for this compound

u
u
u

5.2 B
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SS96-03-01
r

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SS96-04-01
r

16-Jul-96

u
u
u
u
u
u
u

4.0 JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SS95-05-01I
r

16-Jul-96

u
u
u
u
u
u
u

4.0 JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SS96-01-01
r

16-Jul-96

u
u
u
u
u
u
u

4.9 JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SS96-01-01
r

16-Jul-96

u
u
u
u
u
u
u

5.6 B
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

ERA Region 3
RBC, Soil Ingestion

Industrial
4.40E+05
3.00E+03
2.90E+06
2.00E+06
2.00E+08
9.50E+03
2.00E+08
7.60E+05
4.10E+07
2.00E+08
2.00E+08
9.40E+05
6.30E+04
2.00E+09
1.20E+09
4.10E+07
4.40E+04
2.00E+05
5.20E+05
8.40E+04
9.20E+04
3.20E+04
3.20E+04
1.00E+05
6.80E+04
7.20E+05
8.10E+04
4.10E+08
1.60E+08
1.10E+05
4.10E+07
2.00E+08
4.10E+09
4.10E+08
2.90E+04

ERA Region 3
BTAG Soil Screening

none
300000
none
none
none
none
none

300000
300000
300000
300000
300000

870
none
none

300000
300000
100000
300000
300000
none
none
none

300000
none
none
none

100000
none

300000
100000
100000
100000
100000
300000



Table 1
Fort Des Molnes, Des Moihes, Iowa

Old Dump Site
1996 Surface Soil
Analytical Data

Semivolatile Organics

1.
;_

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

All Sample IDs begin with "ODS-"

ANALYTE
Phenol
Bis(2-chloroethyl)ether
2-Chloropnenol
1 ,3-Dichlorobenzene
,4-Dlchlorobenzene

Benzyl Alcohol
1,2-Dichlorobenzene :

2-Melhylphenol
2.2'-Oxybls(1-chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamlne
Hexachloroethane
Nitrobenzene
sophorone
2-Nitrophenol
2.4-Dimethylphenol
Benzole Acid
Bis (2-chloroethoxy)methane
2.4-Dichlorophenol
1 ,2.4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocydopentadiene
2.4.6-Trichlorophenol
2,4.5-Trichlorophenol
2-Chloronaphthalene
2-Nilroaniline
Dimethyl phthalate
Acenaphthylene
2.6-Dinitrotoluene
3-Nitroanillne
Acenaphthene

| Sample Location:
Sample Depth (feet):

UNITS
M9*9
"0*9
pg*a
ugVkg
ug/kg
ug/kg
Mg1<g
ug/kg
ug/kg
M9*g
ug/kg
ug/kg
WJ/kg
pg*g
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
pg/kg
pg*g

• P8/ltg
ug/kg
pg/kg
ug/kg
pg/kg
pg/kg
ug/kg
pg/kg
ug/kg
ug/kg
pg/kg
pg/kg
Pfl/kg

Date Sampled:
Reporting limit

190
190
190
190
190

1900
190
190
190
190
190
190
190
190
360
360
1900
190
190
190
190
360
190
360
190
720
190
190
190
1900
190
190
190
1900
190

u: undetected below the value given In the "reporting limit* column
J: estimated concentration
B: present In blank
none: no screening value for this compound

J-: biased low

SS96-01-01
r

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

80J-
u
u
u

160J
u
u
u
u
u
u

40J
u
u

30JR

R: data rejected during data validation

SS96-02-01
V

16-Jul-96

<180
<180

u
U '

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

90J-
u
u
u

160J
u
u
u
u '
u

' U

20J
u
u
u

SS96-03-01
r

16-Jul-96

u
u
u

u
u
u
u
u
u
u
u
u
u
u
u .
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SS96-04-01
V

16-Jul-96

u
u
u
" . il

u '
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

30J-
u
u
u

40J
u
u
u
u
u
u
u
u
u
u

SS96-05-01
V

16-Jul-96

u
u
u
u
u

' U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
U '

u
u
u
u
u
u
u

SS96-06-01
V

16-Jul-96

30J
u

, u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

90J
u
u
u

350
u
u
u
u
u
u

60J
u
u

30J

SS96-06-01-01
V

16-Jul-96

u
u
u
U ' ''

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

ISaigfsoassig;
u
u
u

620
u
u
u
u
u
u

50J
u
u

30J

Region 3 RBC
Soil Ingestion, Industrial

1.20E+09
5.20E+03
1.00E+07
6.1E + 07
2.40E+05
6.10E+08
1.80E+08
1.00E+08

none
1.00E+07
8.20E+02
4.10E+05
1.00E+08
6.00E+08

none
4.1E + 07
8.2E + 09

none
6.10E-K>6
2.00E+07
4.10E+07
8.20E+06
7.30E+04

none
. 4.1E + 07

1.40E+07
5.20E+05 !

2.00E+08
1.60E+08

none
2.0E + 10

none
2.00E+06

none
1.20E+08

ERA Region 3
BTAG Soil Screening

100
none

' 100
none
none
none
none
100
100

none
none
none
none
none
none
none
none
none
100

none
100

none
none
none
none
none
100
100

none
none
none
none
none
none
100



Table 1
Fort Des Molnes, Des Molnes, Iowa

Old Dump Site
1996 Surface Sol!
Analytical Data

Scmivolatile Organlcs

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

All.Sample IDs begin with "ODS-"

ANALYTE
2.4-Dinitrophenol
4-Nitrophenol
}ibenzofuran
2.4-Dinitrotoluene
Jielhyl phthalate

4-Chlorophenyl phenyl ether
Fluorene
4-Nitroaniline
4 ,6-Dinitro-2-melhylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dl-n-butylphthalate
Fluocanlhene
Pyrene
Butyl benzyl phthalate
3.3"-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
Bis(2-«thylhexyl)phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
BenzoO<)ftuoranthene
8enzo(a)pyrene
lndeno(1 .2,3-cd)pyrene
Dibenz(a.h)anthracene
Benzo(g.h.l)perylene

[Sample Location:
Sample Depth (feet):

UNITS
pgAg
ugAg
"9*9
M9*9
"9*9
ug*g
M9*9
"9*9
"9*9
"9*9
pgAg
"9*9
ug*g
WJ*9
ug*g
ug*g
"9*9
"9*9
pgAg
"9*9
M9*9
M9*9
ugAg
pgAg
P9*9
ugAg
ugAg
ugAg
"gAg
"9*9

Date Sampled:
Reporting limit

1900
1900
190
190
190
190
190
190
1900
1900
190
190
1900
190
190
190
190
190
190
760

SS96-01-01
r

16-jui-ge

u
u

70J
u
u
u

50J-
u
u
u
u
u
u

ifetiSjBSOip'S,'̂
'feJS;'1BOJ]'vJ",'\

SS96-02-01
V

16-Jul-96

u
u

70J
u
u
u
u
u
u
u
u
u

70j' '""*
u [ 30J

^^^Tî t/l̂ ĵ
IPSIfiS iiib8i!*5

u
u

190 E!=:»5S!?&ft.;7»?',S'
190
190

^v-«?i"̂ 0-t!SilS'

u
u

isBSS.
330B | 200B

190 | u
190
190
190
190
190
190

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

J-: biased low

none: no screening value exists for this compound

w-SanaePf
feffifS îSWfei^ffJzrB '̂l

Isllvwass;
BOJ | 50J

î T|!^400**i";i'<!v!?*'?"̂  -1 BO'?*'"'*™?

SS96-03-01
r

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u

50J
u
u

80J
BOJ
u
u

40J
BOJ

90BJ
u

50J
40J
30J

U
U
U

SS96-04-01
V

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u

40J
u
u

40J
50J
u
u

30J
40J

120BJ
u

40J
30J
30J
u
u
u

SS96-05-01
r

16-jui-ge

u
u
u
u
u
u
u
u
u
u
u
u
u

40J
u
u

50J
60J
u
u

30J
40J

70BJ, „...

30J
30J
30J
u
u
u

SS96-O6-01
r

16-Jul-96

u
u

BOJ
u
u
u
u
u
u
u
u
u

60J

U

SS96-06-01-01
r

16-Jul-96

u
u

90J
u
u
u

40J
u
u
u
u
u
u

ÎsiKisoSfSSS
BOJ

_'||ĵ  Sf730JHM?̂
^^^ r̂So^^B^

u
u

Region 3 RBC
Soil Ingestion, Industrial

4.10E*06
1.6E + 07
8^0E+06
4.10E*06
1.6E + 09

none
B.20E+07
6.10E+06
2.0E + 05
170E+06

none
3.60E+03
4.80E+04

none
6.10E+08
2.0 E +08
8.20E+07
6.10E+07
4.10E+08
130E+04

EPA Region 3
BTAG Soil Screening

100
100
none
none
none
none
100

none
none
none
none
none
100
100
100

none
100

- 100
none
none

7.80E+03 | 100
7.80E+05

80BJ | 80BJ | 4.10E+05

,. ,.,."„.„,.,„„fEgg^s*?^
4.10E+07
7.80E+03
7.80E+02
7.8 E + 04

aateJ?-260!gS :̂ii-a 7.80E+02
60J 1 70J j 7.8E + 04

SSJ t̂O '̂S's'1' *'"1«Ji2407*S-3Ĵ a none
|

100
none
none
100
100
100
100
100
100



Table 1
Fort Des Molnes, Des Moines, Iowa

Old Dump Site
1996 Surface Soil Analytical Data

Pesticides

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

All Sample IDs begin with "ODS-"

ANALYTE
Aldrin
Alpha BHC
Beta BHC
Delta BHC
Llndane
Chlordane
4.4'-DDD
4.4--DDE
4,4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan .
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene :

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
pg/kg
pgfcg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
ug/kg
ug/kg
ug/kg
pg/kg
pg/kg
pg/xg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit

5
5
10
5
5
5
10
10
10
10
5
10
10
10
10
5
5 .
20
75

u: undetected below the value given In Die "Reporting limit" column
J: estimated concentration
B: present In blank

SS96-01-01
V

16-Jul-96

u
u
u
u
u
u
26
94

94R
u
u
u
u
u
u
u
u
u
u

R: Data Rejected during data validation

none: no screening value exists (or this compound

SS96-02-01
T

16-Jul-96

•

u
u
u
u
u
u
u
15
39
u
u
u
u
u
u
u
u
u
u

SS96-03-01
r

16-Jul-96

!

U

u
u
u
u
u
u
19
20
u
u
u
u
u
u
u
u
u
u .

SS96-04-01
r

16-Jul-96

u
u
u
u
u
u
11
30
37
u
u
u
u
u
u
u
u
u
u

SS96-05-01 ;
r

16-Jul-96

u
u
u
u
u
u
u
15
12
u
u
u
u
u
u
u
u
u
U '

SS96-06-01
1'

. 16-Jul-96

U '

u
u
u
u
u

44

u
u
u
u
u
u
u
u
u
u

SS96-06-01-01
r r

16-Jul-96

u
u
u
u
u
u
52

u
u
u
u
u
u
u
u
u
u

,
ERA Region 3

RBC. Soil Ingestion, Industrial

340
910
3200
none
4400
16000
24000
17000
17000
360

12000000'
12000000'

none
610000
none
1300

' 630
10000000

5200

ERA Region 3 BTAG
Soil Screening

100
none
none
none
100
100
100
100
100
100

none
none
none
100

none
none
100
100

none



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Surface Soil Analytical Data

Metals

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

All Sample IDs begin with "ODS-" Sample Location:

ANALYTE
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Thallium
Zinc
Arsenic
Selenium
Mercury

Sample Depth (feet):
Date Sampled:

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reporting
limit
0.4
0.1
0.1
0.2
0.6
1

0.1
0.2
0.6
0.1
0.5
1

0.04

SS96-01-01
r

16-Jul-96

2.1
22.3
47.9
127
34.4

u
1.3
484

u
0.16

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

J-: biased low

none: no screening value exists for this compound

SS96-02-01
V

16-Jul-96

pftt1.4:J-T?<j

0.8
19

36.4
2580
18.9

u
1.5
206

u
0.17

SS96-03-01
V

16-Jul-96

u
18.5
17.4
38

22.8
u
u

114

u
0.4

SS96-04-01
1'

16-Jul-96

0.01
17.2
16.8
71

19.1
u
u

lliftlllll
u

0.05

SS96-05-01
r

16-Jul-96

u

0.2
15.7
16.7
24

20.3
u
u

88.9

u
0.05

SS96-06-01
r

16-Jul-96

Mi
2.2

27.5
73.7
548
58.8

u
0.9
394

BHiySSlfflS

U
0.26

SS96-06-01-01
r

16-Jul-96

u

2.3
19.4
74.8
121

48.9
u
u

490

u
0.27

i

ERA Region
3 RBC, Soil Ingestion

820
4100
1000

3100000
82000
none

41000
10000

140
610000

3.8
10000
none

EPA Region 3 BTAG
Soil Screening

0.48
0.02
2.5

0.02
15
2
2

0.0000098
0.001

10
0.328

1.8
0.058
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1 INTRODUCTION

1.1 QUALITY CONTROL SUMMARY
This Chemical Data Quality Assessment Report (CDQAR) describes the operations and
procedures followed by USAGE to conduct the Site Investigation at the Former Building 67 and
Old Dump Site at Fort Des Moines. Field work was performed by USAGE Omaha District
personnel. Analytical services were provided by two laboratories, Missouri River Laboratory,
located in Omaha, Nebraska and Continental Analytical Services, located in Salina, Kansas.
Both of these laboratories are USAGE validated.

Sampling at these sites was initiated as a voluntary investigation. The investigation was conducted
as described in the Final Sampling and Analysis Plan for the Former Building 67 and Old Dump
Site, prepared by USAGE, July 1996. Results of the investigation will be presented in the SI report
currently being prepared by USAGE. This CDQAR includes a summary of the quality assurance
(QA) and quality control (QC) procedures and an evaluation of data quality with respect to Data
Quality Objectives (DQOs) established for this investigation.

1.2 REPORT ORGANIZA TION
Section 2 of this report provides a discussion of project objectives, a description of Fort Des
Moines, and background information for the two sites. Procedures employed to control and
evaluate the quality of sample collection, transportation, storage, and analysis are presented in
Section 3. Section 4 discusses data assessment and the results of QC evaluations. Conclusions
and recommendations are presented in Section 5.



2 PROJECT DESCRIPTION

2.1 PROJECT OBJECTIVE
The objective of the site investigation was to characterize the subsurface soil and groundwater at
the Former Building 67 and Old Dump Site. The analytical program for this project was
designed to conform with the USACE-Omaha District General Chemistry Scope of Services
(SOS) and the USAGE General Geology SOS. The data collected will be used to characterize
the site, prepare a SI report, and provide a risk screen for human health and the environment.

2.2 SITE LOCATION AND DESCRIPTION
Fort Des Moines (FDM) is an open post located hi southern Polk County within the city lunits of
Des Moines, Iowa and one mile east of the Des Moines Municipal Airport. FDM is currently
classified as an inactive sub-installation of Fort McCoy (Sparta, Wisconsin). Its primary mission
is to provide support and shelter for the U.S. Army Reserve, and current activities are limited to
reserve troop training and maintenance functions performed by six civilian employees stationed
in Building 117, the vehicle maintenance shop. Most buildings at FDM are unoccupied or are
used for the storage of reserve troop equipment or maintenance equipment. There is public
access only from the north via Chaffee Road and Burner Street. Originally, the U.S. Army post
was established on 640 acres in 1903. However, today FDM occupies 53.3 acres due to property
transfers, which now are used for various commercial, residential, and recreational purposes (e.g.
Blank Park Zoo).

FDM was used throughout much of its early history as a training camp. It is listed on the
National Register of Historic Places because it served as the first training facility for black
officers hi the U.S. Army and was used as a training center for the Women's Army Auxiliary
Corps (WAAC) in 1942. Buildings constructed prior to 1917 are considered to be structures
contributing to the overall historical nature of the installation. As a result, such buildings are
afforded special protection with respect to demolition activities and the nature and extent of
alterations and repairs that may be performed hi and on them.

FDM became an induction center for the Army in 1941, and was used as a training center for the
WAAC in 1942. The WAAC-related operations occupied a large portion of the former FDM
installation that has since been excised. FDM began supporting the Army Reserve Program in
1948, and this activity has continued as the major mission of the installation up to the present
tune.

In 1988, the U.S. Congress passed the Base Realignment and Closure Act. Fort Des Moines was
included on the list for closure and was closed in 1988.

2.2.1 Former Building 67



The most environmentally significant tenant operation during the history of FDM was the leasing
of Buildings 67 and 138 to Barco Chemical Company for pesticide bagging and blending from
1950 to 1959. Building 67 was demolished in 1962 and was located on the parcel of land
excessed to the City of Des Moines. Building 138 is currently boarded over and locked to
minimize access. Both of these building sites are located on the western side of the current Fort
Des Moines.

2.2.2 Old Dump Site
A former dump was located on property that has been excessed to the Polk County Conservation
Board. This area is now utilized as a park/recreation area and there is currently a pond located
near the former dump. The dump was operated from early in the history of FDM to the mid-
1960s. While few details about waste types or quantities are available, the dump did receive
asbestos, ash from boilers and transformers. Reportedly in the past, the sanitary sewage line
overflowed into the dump area when the pump station failed.

2.3 PREVIOUS SITE INVESTIGATIONSftc \13 "PREVIOUS SITE INVESTIGA TIONS}
A series of environmental investigations have been ongoing at the FDM since 1983. In
November 1983, a Pesticide Monitoring Special Study, Investigation of Possible contamination
Sites was conducted at FDM and soil samples were collected at the former location of Building
67. High concentrations of lead were detected at this location. In late 1983, the U.S. Army
Environmental Hygiene Agency conducted sampling within Building 138. Dust samples
collected throughout Building 138 indicated high concentrations of pesticides.

Environmental Science and Engineering Inc. then conducted an Archives Search Report of FDM
in January 1985, to determine the potential for on-site existence of toxic and hazardous materials
and related contamination. The study included a site visit, identification of contaminants of
concern, and a detailed site history.

An enhanced Preliminary Assessment was conducted by Roy F. Weston Inc. in October 1989
within the scope of the U.S. Army Installation Restoration Program (IRP). It was designed to
identify environmentally significant operations (ESOs), characterize the impact of these ESOs on
the surrounding environment, and provide actions that should be taken based on the ESOs.

In February 1990, the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) tasked
ICF Technology, Inc. (ICF) to develop a Work Plan for conducting an Environmental
Investigation (El) which is required for base closure to identify the presence of on-site
contamination and the associated public health and environmental risks. The El focused on a 56
acre section of FDM.

Versar Inc. was chosen to conduct the Environmental Investigation/Alternatives Analysis
(EI/AA) and Phase I of the El was conducted from December 1990 through early 1991.
Activities involved sampling of USTs, asbestos sampling, radon survey, dust and residue wipe



samples of Building 138, paint sampling, monitoring well installation, and soil, sediment and
surface water sampling at various sites on FDM. Versar conducted Phase II of the El in
November and December 1991. Activities involved installation and sampling of monitoring
wells, Blank Park Creek samples, soil samples, and soil gas survey. Phase III of the El included
additional groundwater, surface water, soil and sediment sampling at locations that were
previously sampled in Phases I and II.

2.3.1 {tc Ml "JFormer Building 67
Soil samples have been collected in and around the area formerly occupied by Building 67
(AEHA 1984). Significant levels of pesticide contaminants were not detected. However,
detectable levels of some metals were found, with lead being present at the highest
concentrations.

2.3.2 {tc Ml "}Old Dump Site
Samples of soil have been taken in the landfill area.and they indicate detectable levels of DDE,
DDT, and chlordane as well as cadmium, chromium, lead and mercury (AEHA 1984). The
detection levels are not considered high enough to present a human health concern or to impact
aquatic communities. Lake sediment samples have also been taken with low levels of pesticides
being detected. Metals were detected in one lake sediment sample also at low levels. These
levels are not considered to be of concern.

2.4 ANALYTICAL SERVICES
Two laboratories provided the analytical services during the USAGE site investigation. Missouri
River Laboratory (MR Lab) provided analytical services for analysis for all analytical parameters
except herbicides for the groundwater, surface water, soil, and sediment samples. MR Lab is
located in Omaha, Nebraska and is a Corps of Engineers Laboratory. Continental Analytical
Services, Inc. (CAS), located in Salina, KS, provided analyses of herbicides for all media for this
project. CAS is fully validated by USAGE. Continental's USAGE validation expired December
22,1996 and CAS has been re-validated with a new expiration date of. The full addresses of the
laboratories are: _

US Army Corps of Engineers
Missouri River (MR) Laboratory
420 South 18th Street . . . , " " .
Omaha, NE 68102

Continental Analytical Services
1804 Glendale Road
Salina, Kansas

MR Laboratory reported all non-detect results as "u" with a reporting limit at the practical
quantitation limit (PQL). CAS reported all non-detect results as "ND", also with a reporting limit



at the PQL. The PQL is defined by the U.S. Environmental Protection Agency (EPA) as the
lowest concentration of an analyte that can reliably achieved within specified limits of precision
and accuracy during routine operations. The PQL is determined by the contract laboratory taking
into account impacts from sample matrix, sample preparation, and instrument limitations. The
PQL represents the concentration at which the laboratory can both determine the presence of an
analyte and accurately quantify the amount present. The laboratory reported detections below
the PQL and higher than the MDL with a "J" laboratory qualifier, which indicates a greater
degree of uncertainty associated with the quantitative result. The "J" values are considered valid
and useable. Reporting limits may increase for an individual environmental sample due to high
concentrations of target analytes, matrix effect, or other interferences.

2.5 DA TA QUALITY OBJECTIVES
The DQOs for the Former Building 67 and the Old Dump Site are based on the objective of the
investigation, which is to assess the nature and extent of any potential contamination associated
with the site. At Former Building 67, the sampling conducted included sediment sampling,
surface water sampling, and hand augered surface soil sampling. At the Old Dump Site,
sampling conducted included soil borings and the installation of monitoring wells.

Contaminant concentrations found will be compared to EPA Region 4 Risk Based
Concentrations (RBCs) and federal Maximum Contaminant Levels (MCLs). Decisions
concerning the future of the two sites investigated will be based on how the contaminants found
compare to these action levels.

2.5.1 Data Levels
Three levels of data were collected as defined by the EPA guidance (EPA, 1993) and
summarized below.

2.5.1.1 Field Screening Data
Field Screening Data is characterized by field screening or analysis using portable instruments.
Results are often not compound-specific and not quantitative, but results are available in real-
time. It is the least costly of the analytical options, but the least defensible due to the greatest
potential for error, and precision and accuracy limitations. This level is normally used for field
investigation health and safety screening, but can also be used to identify media or samples for
consideration of further analysis.

2.5.1.2 Screening Level Data
Screening level data consists of field analysis using more sophisticated portable analytical
instruments than field screening data. There is a wide range in the quality of data that can be
generated, depending on the use of suitable calibration standards, reference materials, sample
preparation equipment, and the training of the operator. Results are available in real-time or
several hours.



2.5.1.3 Definitive Level Data .
Definitive level data includes all analyses performed in an analytical laboratory, located either
onsite or offsite, using established analytical procedures and strict QC procedures. Applicable
EPA SW-846 Test Methods for Evaluating Solid Waste will be used for the analysis,
documentation, and validation. Analytical results produced are analyte specific with
confirmation of analyte identity and concentration. The data is generally suitable for use
throughout the site assessment, risk assessment, remedial design process and remediation efforts.

2.5.2 Data Collected - Former Building 67
The data collected at the Former Building 67 included: .

2.5.2.1 Field Measurements (Field Screening Data) ,
A photoionization detector (PID) was used to measure organic vapors and to evaluate health and
safety conditions. The PID was additionally used for headspace measurements to provide
information on the relative concentrations of VOCs in soil and aid in analytical sample selection.

2.5.2.2 Soil Boring Samples (Definitive Level Data)
Soil borings were drilled to collect subsurface soil samples to further evaluate the presence and
confirm the concentration of VOC contamination and other organic contamination in the vicinity
of former Building 67. Soil boring locations were located based on the footprint of the former
building. Analytical data from the soil borings will also be used for risk screening.

Soil samples were collected and analyzed by headspace analysis, which was conducted in the
field on all of the soil samples using a PID. The results of headspace analyses are considered
Level I as previously discussed. These data were used in conjunction with visual assessment,
odor, and consideration of the relative mobility of target parameters in soil to select three
samples from each boring for laboratory analysis.

The selected soil samples were analyzed by the offsite laboratories for target analytes using EPA
SW846 methods. The analytical data quality level of these laboratory analyses is considered
Definitive Level Data. These analyses provided quantitative detection and identification of
target compounds which may be contained hi soils at the site. Soil boring samples were analyzed
for VOCs (Method 8260), Herbicides (Method 8150), Metals (Methods 6010 and 7000), and
Pesticides (Method 8081).

2.5.3 Data collected - Old Dump Site

2.5.3.1 Field Measurements (Field Screening Data)
A photoionization detector (PID) was used to measure organic vapors and to evaluate health and
safety conditions. The PID was additionally used for headspace measurements to provide
information on the relative concentrations of VOCs in soil and aid in analytical sample selection.



2.5.3.2 Sediment Samples (Definitive Level Data)
Sediment samples were taken with a hand auger at locations within arms reach from the shore of
the lake at the Old Dump Site. Sample locations were chosen to provide sufficient coverage of
the lake shore. Analytical data will also be used for risk screening.

2.5.3.3 Surface Soil Samples (Definitive Level Data)
Surface soil samples were hand augered and taken from the surface (0-6") to evaluate the
presence of any contamination. Surface soil locations were located based on the footprint of the
former dump and were located in easily accessible locations. Analytical data from the surface
soil samples will also be used for risk screening.

2.5.3.4 Surface Water Samples (Definitive Level Data)
One surface water sample was taken to evaluate the presence of any contamination. The sample
was taken from near the boat dock which was easily accessible for sampling purposes.
Analytical data from the surface water sample will also be used for risk screening.

All samples taken at the Old Dump Site were analyzed by the offsite laboratories for target
analytes using EPA SW846 methods. The analytical data quality level of these laboratory
analyses is considered Definitive Level Data. These analyses provided quantitative detection and
identification of target compounds which may be contained in media at the site. Samples were
analyzed for VOCs (Method 8260), Semivolatile Organics (Method 8270), Metals (Methods
6010 and 7000), and Pesticides (Method 8081).



3 FIELD QUALITY CONTROL PROCEDURES

3.1 PROJECT PLANNING
The Site Investigation was conducted as described in the Final Sampling and Analysis Plan,
dated July 5,1996. The plans were written and approved by USAGE to ensure the quality of
data derived from the investigation. The plans provide a discussion of the project work scope
and general procedures followed for field and laboratory activities.

3.2 DOCUMENTED FIELD ACTIVITIES
This section summarizes the equipment, procedures, and methods undertaken to insure quality
sample collection activities. Investigation activities and QC procedures were recorded and
documented in the field using appropriate field forms. Prior to drilling and sample collection, as
well as between sample locations, field equipment was decontaminated.

3.2.1 Former Building 67. Nine soil borings (B67-SB96-01 thru B67-SB96-09) were drilled
to collect subsurface soil samples and to evaluate the potential presence and concentration of
chemical contamination in the vicinity of the Former Building 67. Drilling occurred on July 22,
1996 through July 24,1996 and was performed by an in-house USAGE drill crew.

3.2.1.1 [COMMENTl]Borehole Drilling
Borehole drilling was performed using a Gus Pech HOC truck-mounted drill rig. An
experienced USAGE field geologist continuously supervised and observed all drilling operations.
Soil borings were drilled using 4.25 inch inside diameter (ID) hollow stem augers. Continuous

sampling of the boreholes was completed using a 3-inch OD stainless steel split-spoon for on-site
visual geologic interpretation and contamination delineation. A sample was obtained
approximately every 2 feet to the bottom of the boring. When the auger was advanced to the top
of the desired sampling interval, the center plug was withdrawn and the decontaminated split-
spoon samples was lowered into the hollow-stem auger on the end of a drill rod. The split-spoon
sampler was then driven at least 24 inches using a 140 pound automatic trip hammer falling 30
inches. The number of blows it took to drive each 6-inch increment was noted by the driller and
subsequently recorded by the field geologist. Once driven, the sampler and rod were withdrawn
from the auger and the sampler was removed from the rods by the geologist or the helper wearing
clean nitrile gloves. The split-spoon sampler was then opened by the sampler. The amount of
sample recovery was measured and appropriate grab samples and/or composite samples were
taken.

3.2.1.2 Soil Sampling
Soil samples were collected for geologic logging, headspace screening, and chemical analysis.
The soil encountered in each boring was described and logged by the USAGE field geologist.
Visual/manual techniques described in American Society for Testing and Materials (ASTM) D-
2487-92 and D-2488-90, and in accordance with the Unified Soil Classification System (USCS).
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Soil descriptions and observations were made during the drilling and were recorded on the
Hazardous and Toxic Waste (HTW) boring logs. Other observations made during drilling and
the results of field headspace screening were also recorded on the HTW boring logs. After
opening the sampler and logging the soil, a specified length of the collected sample was removed
and composited in a stainless steel bowl, and a subsample was immediately transferred into
labeled, laboratory supplied sample jars. At a minimum, soil samples were collected at 5-foot
intervals to the total depth of the boring for potential chemical analysis. Soil for VOC analysis
and headspace soil samples were collected directly from the sampler and placed into the
appropriate sample jars. The analytical sample jars were stored in ice-filled coolers and chilled
to 4 degrees Centigrade (°C), pending the results of field headspace analysis.

3.2.1.3 Headspace Analysis
As samples were collected from all intervals in a boring, the headspace analysis was conducted.
The results of the headspace analysis were used in conjunction with visual assessment, odor, and
consideration of the relative mobility of target parameters in the soil to select a minimum of three
samples from each boring for laboratory analysis. The sample from the interval that exhibited
the highest headspace reading, in addition to two others were submitted for laboratory analysis.
Soil boring samples were analyzed by MR Lab with herbicide analyses being performed by CAS.

3.2.1.4 [COMMENT2] Monitoring Wells
Once a borehole was drilled and the samples were collected, the auger was removed. Two of the
nine soil borings (SB-01 and SB-02) were then converted to monitoring wells.

3.2.1.5 Sample Handling
The sample labeling, handling, and shipping techniques used during the investigation are
described in Section 3.2.9 of this report. The remaining soil samples not sent to the laboratory
were emptied from their respective containers and disposed of on the ground near their respective
borehole per state of Iowa IDW guidance.

3.2.2 Old Dump Site
Six hand augered soil samples, six sediment samples, and one surface water sample were
collected to evaluate the potential presence and concentration of chemical contamination at the
Old Dump Site. Sampling at this site occurred on July 22, 1996 and was performed by an in-
house USAGE sampling team.

3.2.2.1 Soil Sampling
Hand auger surface soil sampling and sediment sampling was performed by manually advancing
a stainless steel hand auger from the ground surface or lake basin surface to a depth of 6 inches.
The recovered sample was then extracted from the hand auger bucket. Excess sticks, rocks,
water, and other debris were removed before the sample was placed into the sample container.
Samples for volatile organics analysis were immediately placed in their appropriate sample
containers with no headspace. The remainder of the retrieved sample was placed in a stainless



steel bowl. The sample was homogenized using stainless steel tools such that all remaining
analytical composite samples were placed in sample containers and prepared for shipment to the
lab. All analytical samples were then immediately placed in a cooler filled with ice to maintain
sample integrity in the interim between sample collection and preparation of samples for
shipment.

3.2.2.2 Surface Water Sampling "
Surface water sampling was performed by dipping clean, one gallon polyethylene jugs into lake
water to collect the sample. The water was then poured into the appropriate sample containers.
Those containers requiring chemical preservative were pre-preserved. Samples for volatile
organics analysis were collected directly into the sample containers.

3.2.3 Field Headspace Screening
Field headspace screening was performed on aliquots of the soil samples collected during the
installation of soil borings to assess the potential presence of VOCs and as an aid in sample
selection. Field screening utilized an organic vapor analyzer equipped with a photoionization
detector (PID). The ionization potential of the lamp was 10.2 eV. Calibration of the field
screening instrument equipped with PID was calibrated and recorded in the field notes. The field
geologist with assistance from the field chemist performed the field screening according to the
following procedures.

• Immediately upon opening the split-spoon, a representative portion of the sample was
collected and placed in a clean, contaminant-free jar.

• Each jar was sealed with at least one continuous sheet of aluminum foil, using the jar
lid to secure the foil onto the jar.

• The sample jar was agitated for at least fifteen seconds and then a minimum of ten
minutes was allowed for the sample to adequately volatilize.

• The jar was re-shaken and then remove the jar lid was removed. The vapor sampling
probe was inserted through the aluminum foil, in a manner so as not to disturb the tip. The
maximum meter response was recorded in the geologist's boring log.

• The screening instrument was calibrated according to the appropriate standard span
gas a minimum of twice daily and before use after a long shut down.period (i.e. lunch breaks,
equipment breakdowns, weather caused breaks, etc.).

3.2.4 Source Water
Source water used for steam cleaning, well drilling, borehole grouting, decontamination, and
other field activities was obtained from the Blank Park Zoo. The potable water was obtained
from a faucet located at the zoo maintenance facility and was transferred into a 500-
gallon[COMMENT3] polyethylene drum located on the bed of the utility vehicle. The city of

10



Des Moines complies with the Safe Drinking Water Act by routinely analyzing the drinking
water to assure contaminants of concern are below the Federal Drinking Water Standards.
Therefore, no specific samples for chemical analysis were taken of this water.

3.2.5 Management of Investigation Derived Waste
Drill cuttings from soil boreholes were placed on the ground next to the borehole from which
they came. All decontamination water, well development fluid, and purge water was discharged
onto the ground at the sampling location. This was in accordance with the SAP and state of Iowa
IDW guidance.

3.2.6 Decontamination Procedures
All stainless steel split-spoons and related sampling tools and equipment were decontaminated
by a Liquinox solution wash followed by a tap water rinse, followed by a deionized water rinse.
The decontamination water was disposed of on the ground at the sampling site.

Augers and down hole tools used for drilling were decontaminated between boring and well
locations using pressurized hot water from a steam cleaner. Potable water supplied by the Blank
Park Zoo was used for the water source. This decontamination was performed north of the
Building 67 location, in an area non-impacted by the site. All rinse water was left on the ground
surface.

3.2.7 [COMMENT4]Field Equipment Calibration and Preventative Maintenance

3.2.7.1 Photoionization Detector
All soil samples were screened in the field for volatile organic vapors with a Thermo
Environmental Instruments PID. This instrument was calibrated daily before use with
compressed isobutylene gas by the method presented in the Work Plan. The PID was checked
periodically during use to ensure appropriate response to contaminants. The cap from a felt tip
marker was used as a source of volatile gas to demonstrate that the instrument was responding
accurately.

3.2.7.2 Water Level Measuring Device
A water level measuring device (Solinist) using electronic conductance, was used to monitor for
groundwater in the monitoring wells. This instrument was checked at the beginning of each day
it was used to ensure that it was responding properly. The instrument was equipped with a cable
permanently marked in hundredths of a foot and, therefore, did not require additional calibration.

3.2.8 Other Documentation and Reporting of Field Activities
All field activities were thoroughly documented in indelible ink using the following forms:

• Boring Logs
• Monitoring Well Construction Diagrams
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• Well Development Records
• Field Notebook
• Chain of Custody Record

Chain of Custody (COC) documentation was initiated by the field geologist and field chemist as
samples were collected and selected for laboratory analysis. Sample custody was maintained
from sample collection through the completion of the laboratory analysis.

3.2.9 Sample Labeling, Handling, and Shipping
Each soil, sediment, groundwater, and surface water sample was labeled with a unique
identification number consisting of a site identifier, sample code, year, location, and the bottom
depth of the sample in feet. The following codes were used:

Site Name Code
Building 67 B67
Old Dump Site ODS

Sample MatrixCode
Subsurface Soil SB
Surface Soil SS
Lake Sediment SD
Groundwater GW
Surface Water SW : ._

Sample Type Code
Field Sample 00
QC Split/Dup. 01
Trip Blank TB
MS/MSD MS

Bottoming depths for surface soil samples, soil boring samples, and sediment samples were
rounded to the next highest whole foot. For example, a surface soil sample bottoming at 6 inches
was represented as a sample bottoming at 01 feet. For duplicate/split samples, a one (01) was
added after a dash at the end of the sample number. Thus, a sample number of B67-SB96-0110-
01 was a QC soil sample from 10 feet in boring # 1 at Building 67.

The sampling team consisted of the field geologist and field chemist. In addition, two drill crew
members also performed some minor sampling. The sampling team of the field geologist and
field chemist performed sample collection, sample labeling, and sample shipping. At the Old
Dump Site, the driller assisted the sample team in using the hand auger for the collection of
sediment and surface soil samples. Samples were collected in the appropriate sample containers
provided by MR Laboratory. Sample containers and preservatives are shown on Tables 3-0 and

12



3-1. The sample containers were identified with waterprooflabels and all writing was completed
in indelible ink.

Labeled samples were placed in sealed Ziplock brand bags and packed in waterproof plastic ice
chests with sufficient packaging material placed around and between the sample jars. Ice was
double bagged and placed on the bottom of the cooler, and around the sample containers, and on
top of the sample containers to achieve and maintain preservation at 4 degrees Celcius from the
time of collection until receipt by the laboratory.

Every cooler contained a COC form, prepared in triplicate, which identified all of the sample
containers, analytical requirements, time and date sampled, preservatives, and other pertinent
field data. Samples were shipped daily in coordination with MR Laboratory to enable analysis
within holding times. Upon receipt in the laboratory, the Sample Custodian opened the shipping
containers, compared the contents with the COC record, ensured that the document control
information was accurate and complete, and dated the form. A sample receipt form was also
used by the laboratory to log in samples and document their integrity upon arrival. These forms
are provided in the Analytical Data Package.

3.3 FIELD QUALITY CONTROL SAMPLES
Split samples were collected at the rate of one per every ten samples and submitted to MR Lab
for analysis as specified in the sampling and analysis plan. At a minimum, trip blanks were
included at one per cooler when VOC samples were collected. The results of the field QC
samples and their impact on data quality are discussed in Section 5.0.
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4 EVALUATION OF DATA QUALITY
The laboratory analytical data was reviewed and verified by the government and contract
laboratories (MR Laboratory and Continental Analytical Services) and evaluated by the USAGE
project chemist for compliance with project objectives. The following section is a description of
the laboratory review procedures used to ensure data quality and the project chemists' assessment
of project deliverables. Data usability was determined by comparing the project DQOs against
the quality of the final analytical results.

4.1 LABORATORY QUALITY CONTROL SAMPLES
This section provides a description of laboratory QC samples: duplicate control samples (DCS);
method blanks, and surrogate spike samples.

4.1.1 Duplicate Control Samples
Both laboratories analyzed spike blank samples in duplicate to evaluate the precision and
accuracy within an analytical batch. The nomenclature for these samples is laboratory control
samples (LCS). LCS sample pairs consisted of analyte-free water which was spiked with
selected target compounds. LCS results are included in the QC section of each laboratory's data
package which are included in the Analytical Data Packages.

4.1.2 Method Blank Analyses
A Laboratory Method Blank is a contaminant free matrix sample (e.g. a method blank is often a
volume of distilled water carried through the entire analytical scheme) that is subjected to the
same analytical procedures as the field samples. The method blank is used in all analyses to
verify that the determined concentrations do not reflect contamination. One method blank is
performed with every batch of samples (approximately 20 samples). If consistent high blank
values are observed, laboratory glassware and reagents are checked for contamination and the
analysis is halted until the system is brought under control.

4.1.3 Surrogate Spike Analyses
Organic surrogate compounds are spiked into all investigative samples for pesticide, herbicide,
SVOC, and VOC analyses. These surrogates are compared to QC limits to evaluate the matrix
effect of each sample and monitor the overall system performance. Low surrogate recoveries are
indicative of problems in instrument performance, extraction procedure, or severe matrix effects.
Samples which have surrogate recoveries above the laboratory control limits typically do not

demonstrate performance problems unless the recoveries are high enough to indicate double
spiking of surrogate compounds or extremely low internal standard recoveries.

4.2 LABORATORY DATA VALIDATION ACTIVITIES
All analytical data generated by MR Lab and CAS were checked for completeness and evaluated

14



for overall quality prior to final report generation as outlined in the Quality Assurance Program
Plan (QAPP) and specified in each laboratory's Standard Operating Procedures (SOPs). The
validation process consisted of data generation and reduction plus three levels of documented
review. Each step of the review process involved evaluation of data quality based on QC data
results and the professional judgement of the reviewer(s). All reviews were documented by the
reviewer's signature and the date reviewed.

The first level review was performed by the analyst who generated the raw analytical data with
primary emphasis on correctness and completeness of the data set. All data were generated and
reduced following method-specific SOPs. Each analyst reviewed the quality of the work based
on the guidelines established in the SOP. The first review ensured that:

• Sample preparation and analysis information was correct and complete;
• The appropriate SOPS had been followed;
• QC parameters were within method control limits; and
• Documentation was complete.

The second level review was structured so that all calibration data and QC sample results were
reviewed and 10 percent of the analytical results were confirmed against the bench and
instrument sheets. If no problems were found with the data package, the review was considered
complete. If any problems were found with the data package, an additional 10 percent of the
samples were checked to the bench sheet. The process was continued for each batch until no
errors were found or until each data package was reviewed in its entirety. All second level
reviews were performed by a laboratory supervisor, data review specialist, or QA officer to
ensure that:

• Calibration data were appropriate to the method and completely documented;
• QC samples were within established guidelines;
• Qualitative identification of sample components was correct;
• Quantitative values were calculated correctly;
• Documentation was complete and correct;
• The data were ready for final reporting; and;
• The data package was complete and ready for data archive.

An important element of the second review was the documentation of any errors identified and
corrected during the review process.

Before the final report was released, a third review was performed to check each data package for
completeness and to ensure that the data met the overall objectives of the project. This review
was done by the laboratory Program Administrator, as stated in the QAPP. The review was
performed to ensure that:
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• Target analyte lists were complete as specified in the sampling and analysis plan;
• Data package checklist items were present;
• Case narratives accurately documented analytical conditions;
• All non-conformances were addressed and closed.

The Analytical Data Package (ADP) contains the following:

• Cover page, identifying project and remarks
• Summary and discussion of method QC and shipping and/or chain-of-custody errors
• Sample receipt information including copies of Cooler Receipt Forms
• Chain-of-Custody (COC) information including copies of COCs
• Analytical Test Results

As part of the review process, both contract laboratories applied data qualifiers to specific results
to indicate usability and/or special analytical conditions. The following qualifiers were used to
flag data: .

B The compound was also observed in the method blank.
J Estimated concentration below the Reporting Limit.
U The compound was not detected.
M Reporting limit higher than normal due to matrix interferences.
D Derived from a dilution of extract.

All investigative and QC sample summary results have been submitted in the Analytical Data
Packages. A summary of laboratory quality control issues is found on Table 4-1.

4.3 USAGE PROJECT CHEMIST QUALITY EVALUATION
In addition to the internal validation conducted by MR Lab and CAS, the USAGE project
chemist performed data validation of the data set. This included an evaluation and validation of
samples based on:

• Field Duplicate Analyses
• Trip blank analyses
• Initial sample inspection and COC documentation;
• Holding Tunes;
• Duplicate Control Samples;
• Method Blank Analyses
• Surrogate recoveries;
• The precision, accuracy, representativeness, completeness, and comparability (PARCC)
parameters as they apply to this CDQAR; and
• An overall assessment of data compared to the project DQOs.
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The results of this assessment are found in Section 5.0.

The USAGE project chemist received data from the laboratories in hard copy format only. Prior
to using any of the data, the above parameters were compared against project DQOs to assess any
impacts on the investigative sample results. The laboratories calculated the percent recovery for
spiked compounds using the following formula:

Percent Recovery = (Cr)jMQQ
(C5)

where Cr = Spike compound result
C5 = Spike compound concentration

Duplicate pairs (field duplicates, MS/MSD, and LCS/LCSD samples) had a relative percent
difference (RPD) calculated by the laboratories for the appropriate analytes using the following
formulas:

RPD = (Dj-D,)* 100
"(D, + D2)/2

where D[ = Larger of the two spike compound results
D2 = Smaller of the two spike compound results

The USAGE project chemist performed checks of these calculations of percent recovery and
RPD for approximately 20 percent of the data. All of the calculations that had been performed
by the laboratories was determined to be correct by the project chemist.

After completing these checks, sample results were translated into summary tables to facilitate
evaluation of the chemical data. MR Lab and CAS's laboratory control limits for MS, MSD,
surrogate, and LCS analyses are presented on Tables 4-2 through 4-11.

After evaluation of all laboratory and field QC parameters, the USAGE project chemist flagged
specific analytical results with the following qualifiers to indicate data usability:

B: The analyte was detected in an associated method blank at a significant level. A result
qualified with a B flag may or may not be usable.

U: The analyte was not detected; the result is less than the method detection limit of method
reporting limit, (i.e. the result is a nondetection relative to either the former or the latter
limit)
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UX: The result is reported as a nondetection but the analyte may be present. There is doubt
with the reported value because of QC problems. The nondetection may or may not be
valid.

J: The target analyte is positively identified but the quantitative result is an estimate and the
direction of bias is unknown. The flag indicates a significant quantitative (rather than a
qualitative) uncertainy exists.

J-: The target analyte is present but the reported concentration is an estimated value that is
believed to be biased low. (i.e. the actual concentration in the environmental sample
believed to be higher than the reported concentration)

J+: The target analyte is present but the reported concentration is an estimated value that is
believed to be biased high. (i.e. the actual concentration in the environmental sample is
believed to be lower than the reported concentration)

R: Data is rejected due to the serious deficiencies in the ability to analyze the sample and
meet quality control criteria. The presence or absence of the analyte cannot be verified.
The data is not useable.

RU: The target analyte was not detected but the nondetection is rejected, (e.g. because of QC
problems or the probability of a false negative is unacceptably high)

Daily Quality Control Reports and COC documentation were compared against laboratory
reports to check conformity of sample identification numbers. Analytical results were compared
to daily activity logs to identify sampling procedures/activities that may have impacted data
quality.
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5 RESULTS OF QUALITY CONTROL ACTIVITIES AND ANALYSES

Field QC activities consisted of collecting appropriate field QC samples (field duplicates,
trip blanks), daily communication between the USAGE field team and MR Lab, and consistent
interaction between the USAGE field team and USACE-Teehnical Manager.

5.1.1 Field Duplicate Analyses
In accordance with the Sampling and Analysis Plan, field duplicate samples were collected at the
Former Building 67 site and Old Dump Site and analyzed to evaluate sampling and laboratory
precision. At Former Building 67, three soil field duplicate samples were taken. The samples
were B67-SB96-0206-01, B67-SB96-0308-01, and B67-SB96-0706-01. All three field duplicate
soil samples were analyzed for volatile orgam'cs, pesticides, herbicides, and TAL metals. One
groundwater field duplicate sample was taken at Former Building 67, B67-GW96-0101, and it
was analyzed for volatile organics, semivolatile organics, pesticides, herbicides, and TAL metals.
At the Old Dump Site, one soil field duplicate, ODS-SS96-01-01, one surface water field
duplicate, ODS-SW96-01-01-01, and one sediment field duplicate, ODS-SD96-02-01-01 were
taken. Each sample was analyzed for volatile organics, semivolatile organics, pesticides, and
TAL metals.

At the Old Dump Site, samples ODS-SS96-06-01 and ODS-SS96-06-01-01 were not in
agreement for lead. Sample ODS-SS96-01 had a lead concentration of 548 mg/kg while its
duplicate, ODS-SS96-06-01-01 had a lead concentration of 121 mg/kg. This discrepancy is due
to inhomogeneity of the sample. However, no qualifiers were required and data usability is not
impacted. For comparison purposes, the sample concentration of 548 mg/kg will be used for
comparison to the imposed analyte action limits to encompass the worst case concentration
scenario at the site.

There was a disagreement in two sets of field duplicates at Former Building 67. Samples B67-
SB96-0706 and B67-SB96-0706-01 contained 35 ,ug/kg and 89 ,ug/kg tetrachloroethylene
respectively. This discrepancy is not of concern since both of the detections of PCE in these
samples are below the EPA Region 3 RBC of 110 /ug/kg for this compound. The data is usable
and no qualifiers were required.

Field sample duplicate pair B67-GW96-0100 and B67-GW96-0101 showed a discrepancy for
both lead and arsenic. Lead was detected at 22 //g/1 in B67-GW96-0100 and at 9 jtg/1 in B67-
GW96-0101. The 22 //g/1 lead concentration in B67-GW96-0100 will be used for comparison to
action limits since it exceeds the action for lead of 15 ^g/1- The arsenic detected in samples B67-
GW-0100 and B67-GW-0101 was 17 fj.g/1 and 8 ^g/1 respectively. The 17 fj.g/1 arsenic
concentration in B67-GW-0100 will be used for comparison to action limits as it exceeds the
EPA Region 3 RBC of 11 /^g/1. Using the higher analyte concentrations for action level

19



comparisons allows the site to be evaluated in the worst case scenario. No qualifiers were
required for this data and data usability is not impacted.
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5.1.2 Trip Blank Analyses
Aqueous trip blanks were sent with each cooler containing aqueous samples for volatile organics
analysis. One trip blank, ODS-SW96-01-TB, was sent with the surface water samples on July
17, 1996. All target volatile organic compounds were non detect in this sample. A trip blank,
TB081996-A, was sent with the groundwater samples on August 19, 1996. All target volatile
organic compounds were non detect in this sample also. The results of the trip blank analyses
show that no artificial contamination was introduced into the aqueous samples for volatile
organics analysis, that the field samples associated with these trip blanks require no qualification
and that the data are usable,
[COMMENTS]

5.1.3 Documentation of Field Quality Procedures
Daily Reports and Daily Quality Control Reports (DQCRs) were completed to summarize daily
investigation procedures and document QC activities. These documents were provided to the
USACE-Technical Manager on a regular basis as the investigation proceeded. The DQCRs are
included in Appendix A of this report. These reports summarize samples collected,
environmental conditions, instrument problems, and any non-routine situations which may have
impacted sample integrity. These reports were reviewed concurrently with the COC forms and
the analytical results from the contractor laboratories to identify potential sampling anomalies or
confirm sample identifications. The DQCR reports show collection procedures were adequate to
ensure data results met project objectives.

5.2 RESULTS OF LABORATORY QC PROCEDURES AND LABORATORY QC
ANALYSES

A review of laboratory QC procedures was conducted. All issues identified, and their respective
solutions are summarized in Table 4-1.

5.2.1 Initial Sample Inspection and COC Documentation
MR Laboratory inspected all shipping containers and compared the contents with the appropriate
COC documentation. Information from the sample check-in procedures were recorded on the
Cooler Receipt Forms. This form was used to document that samples listed on the COC forms
agreed with samples contained in the coolers, COC forms were filled out properly, samples were
not broken, custody seals were intact, and cooler temperatures were less than or equal to 4°C.
These forms are included in the Analytical Data Package.

Several shipping and chain-of-custody errors were noted for some of the sample shipments
received by MR Laboratory. These errors are discussed below.
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1) The cooler with the samples from custody paper 3867 arrived on July 18, 1996 with a broken
custody seal.

2) Samples B67-SD96-0604 (VGA) and B67-SB96-0906 arrived with cracked sample container
lids.
3) The samples listed on custody papers 3865 and 3867 which arrived on July 18,1996 were not
sealed in separate plastic bags.

«
4) The samples ODS-SW96-01-01-01 and ODS-SW96-01-01 arrived with bubbles in their VGA
containers. f

5) One sample was listed as ODS-SD96-01 -01 on the custody papers and ODS-SD96-06-01 on
the bottle label.

6) One shipment of samples arrived warm on July 19,1996. MR Laboratory proceeded with the
analysis under the direction of the USAGE project chemist.

The impact to samples and sample validity of these shipping and chain-of-custody errors are
listed below:

1) No impact. One of custody seals was intact.

2) Sample results could be biased low since the lids were cracked which could have caused loss
of volatiles during shipping.

3) No impact.

4) Sample results could be biased low since volatilization occurred during shipment and caused
air bubbles.

5) No impact. Error was corrected.

6) Samples results possibly biased low since volatilization was likely to occur during shipment
since samples were not kept at 4°C.

5.2.2 Holding Times *
Samples were shipped in coordination with MR Laboratory to ensure all analyses were
completed within the required holding times. Part of the USAGE chemist evaluation process
included reviewing sample extraction and analysis dates to ensure holding times were met. S.
Based on USAGE'S review of the laboratory data, all samples were extracted and analyzed within
the required holding times.
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5.2.3 Laboratory Control Samples
MR Laboratory analyzed spiked blank samples in duplicate to evaluate the precision and
accuracy within an analytical batch. MR Lab's nomenclature for these samples is Laboratory
Control Sample (LCS) and Laboratory Control Sample Duplicate (LCSD). LCS and LCSD
results are included in the QC section of the laboratory's data package. Control limits for LCS
and LCSD analytes are included in the analytical reports and summarized in Tables 4-2 through
4-11. Data for laboratory control samples are generated to provide information on the accuracy
of the analytical method and on the laboratory performance.

Twenty-six compounds are used by MR Lab as spiking compounds in the LCS for the SVOC
analysis. They are as follows:

phenol 2-chlorophenol acenaphthene
1,3-diclilorobenzene 1,2-dichlorobenzene 2,4-dinitrophenol
2-nitrophenol 2,4-dimethylphenol 4-nitrophenol
bis (2-chloroethoxy)methane 2,4-dichlorophenol 2,4-dinitrotoluene
naphthalene hexachlorobutadiene fluorene
4-chloro-3-methylphenol 2,4,6-trichlorophenol diethyl phthalate
4,6-dinitro-2-methylphenol hexachlorobenzene pyrene
pentachlorophenol anthracene benzo(a)anthracene
chrysene dibenzo(a,h)anthracene

Six compounds are used by MR Lab as spiking compounds in the LCS for pesticide analysis.
They are as follows:

lindaue dieldrin heptachlor
endrin aldrin 4,4'-DDT

A total of seventeen LCS percent recoveries were outside of the laboratory control limits. The
seventeen recoveries were contained in three different analytical batches. The three effected
batches were: Batch 960822es2, SVOCs; Batch 092096A, Pesticides; and Batch 960827ew2,
SVOCs. Data usability was affected for two semivolatile compounds, 1,3-dichlorobenzene and
1,2-dichlorobenzene, in one batch (960822es2). The data has been qualified as rejected, flagged
as "R", and it is not usable. No other data has been rejected based on the LCS results.

5.2.4 Method Blank Analyses
Method blanks were analyzed to assess the level of background interference or contamination
present in the analytical system. The following compounds were detected in method blanks
during analyses of samples: methylene chloride and bis(2-ethylhexyl)phthalate. Method blank
data and associated investigative sample results are presented in Table 5-3.
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The following analytes were detected in the listed investigative samples and the associated
method blank. The sample results were less than ten times the amount found in the method
blank and the listed analytes were flagged as JB or B, in accordance with the "National
Functional Guidelines". ,

* Methylene chloride was detected in the following samples:

ODS-SS96-01-01 B67-SB96-0206
ODS-SS96-02-01 B67-SB96-0208
ODS-SS96-04-01 B67-SB96-0210
ODS-SS96-05-01 B67-SB96-0310
ODS-SS96-06-01 B67-SB96-0802
ODS-SS96-06-01-01

The methylene chloride detects in these samples are present due to laboratory contamination and
are considered false positives. All sample detections of methylene chloride were less than 10
times that detected in the method blank.

* Bis (2-ethylhexyl)phthalate was detected in the following samples:

ODS-SS96-01-01 ODS-SS96-03-01
ODS-SS96-02-01 ODS-SS96-04-01
ODS-SS96-05-01 . ODS-SS96-06-01
ODS-SS96-06-01-01 ODS-SW96-01-01

The bis(2-ethylhexyl)phthalate detect in these samples are present due to laboratory
contamination and are considered false positives. All sample detections of bis (2-
ethylhexyl)phthalate were less than 10 times that detected in the method blank.

5.2.5 Surrogate Recovery
Organic surrogate compounds are spiked into all investigative samples for the following
analyses: pesticides, SVOCs, VOCs, and herbicides. Surrogate recoveries are compared to QC
limits to evaluate the matrix effect of each sample and monitor the overall system performance.
High or low surrogate recoveries indicate problems in instrument performance, extraction
procedures, or severe matrix effects. .

The following sample had one surrogate compound outside the listed control limits:

Sample ID Method Analyte % Surrogate Result Limit
B67-SB96-0706-01 Herbicides 2,4-D 189 32.7-135

The surrogate recovery is marginally greater than the upper acceptance limit and the recoveries
of the remaining surrogates are in control. Detections would be flagged with "J+" and
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nondetections would be flagged with "U". There were no detections in this sample.

Surrogate recoveries in all other samples were within their respective control limits and no
qualifications were required.

5.2.6 MS/MSD Recovery
Additional sample aliquots were analyzed at the rate of one per batch to assess the impact of
sampling matrices on target compound recovery (accuracy) and RPD (precision). Results of
MS/MSD analyses are included in the Analytical Data Package.

Several MS/MSD recoveries and RPDs were outside of the control limits. These are shown on
Table 5-5 and discussed in the text.

The MS and the MSD recovery for Batch 080694A, Sample ODS-SS96-01-01, were both
negative. This resulted in qualification of 4,4'-DDT for this sample as "R", rejected. Since there
was only one sample in the analytical batch, no other samples required qualification of "R".

For SVOC Batch 960822es2, three of the MSD (1,4-dichlorobenzene, 1,2,4-trichlorobenzene,
and pentachlorophenol) and one (pentachlorophenol) of the MS spiking compounds had percent
recoveries lower than the laboratory control limits. This batch also experienced LCS
difficulties. Professional judgement was used in qualification based on MS and MSDs. Only
one of these spiking compounds was detected in a sample analysis. 1,2,4-trichlorobenzene was
detected in sample ODS-SD96-03-01. This detect was qualified as "R". All other samples in the
batch were nondetect and have been qualified as "RU".

ICP Metals Batch 9608311205 has a MS and MSD recovery for antimony significantly lower
than the laboratory specified control limits. The one antimony detect in a native sample, ODS-
SS96-02-01 from this batch, was qualified as "J-" to indicate a potential low bias.

Batches for ICP Metals, 960906918 and 9609051448 both had low antimony MS and MSD
recoveries. Matrix interference is suspected. No qualification of data is necessary.

5.2.7 Completeness of Data Packages
All data packages were reviewed by the USAGE Chemist and the completeness of the data
packages was confirmed. All the planned sampling activities were executed and all the
laboratory analyses were performed.

5.3 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS AND
COMPARABILITY (PARCC)
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DQOs and their corresponding measurement indicators were specified in the Sampling and
Analysis Plan. To achieve the project DQOs, specific PARCC goals are established for
laboratory and field sampling procedures. These PARCC parameters are the measurement tools
for determining the usability of generated data. Laboratory PARCC parameters are discussed in
MR Lab's QAPP.

Precision and accuracy goals were based on knowledge of each analytical measurement system.
For this CDQAR, precision was measured using the RPD between two replicated sample <*,
analyses. The precision evaluation encompassed laboratory precision (LCS samples), and
combined field/laboratory precision (MS/MSD samples). The individual sample results were
within the required RPD limits except as noted in Sections 5.2.3 and 5.2.5. :X

Accuracy was measured using the percent recovery of surrogates, MS/MSD samples, and LCS
sample pairs. Spike recoveries form field samples and laboratory QC samples are compared to
established control limits to determine a laboratory's ability to accurately determine both
qualitative and quantitative results. The recoveries of spiked compounds are discussed hi Section
5.2.6. Percent recovery data shows that the data results are acceptable for the intended data uses.

Representativeness is the degree to which the data accurately and precisely portrayed the
environmental conditions being studied. For the site investigation, sampling procedures and
sample locations were selected to bias samples in areas of potential places of contaminations.
All sampling was conducted using known approved field procedures to minimize variability.

Completeness refers to the amount of valid data obtainable from a measurement system
compared to the expected amount of data. The SAP established a completeness goal of 90
percent for laboratory QC requirements. As a part of measuring this completeness goal, the
number of non-compliant surrogate, LCS and MS/MSD results were compared to the total
number of data points generated for each of these QC parameters. The following results were
calculated:

Out of 536 recorded surrogate results by MR lab, 1 had a percent recovery outside the established
control limits, giving a completeness value of 99.9 percent.

Out of 291 recorded LCS results by MR Lab, 17 percent recoveries were outside of the
established control limits, giving a completeness value of 94 percent.

Out of'232 recorded MS/MSD results by MR Lab, 16 had percent recoveries outside the
established control limits, giving a completeness value of 93 percent.

The combined completeness value for laboratory QC parameters is approximately 96 percent, :,,
which is above the 90 percent goal established in the SAP. The overall precision and accuracy of
each analytical method was adequate to address the primary goals of the sampling program.
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The holding time project of 100 percent was met for all analyses. In addition, all data packages
were reviewed by USAGE and the completeness of the data packages was confirmed.

Comparability expresses the confidence with which one data set can be compared to another.
Comparability objectives were met by minimizing the number of contract laboratories used,
using EPA methods for all analyses, and reporting results in standardized units.

6 CONCLUSIONS

This CDQAR presents, in specific terms, the quality control practices utilized to achieve the
goals of the site investigation at Fort Des Moines, Former Building 67 and the Old Dump Site.
The analytical program for this project conformed with the USACE-Omaha District Chemistry
General SOS and the General Geology SOS. Samples were also collected and analyzed in
accordance with ASTM and EPA, and using laboratory specific QA/QC procedures. These
procedures were followed to generate high quality data.

Several of the quality issues addressed in Section 1 of this report impact the usability of the data.
These issues have all been addressed on Table 4-1 and will not be repeated here.
Removing false negatives and positives from the data set provides a more accurate portrayal of
conditions existing at the Former Building 67 and Old Dump Site and complies with the
corrective action DQO goal for the project. The reviewed and qualified data are suitable for
addressing the overall objective of this investigation: to evaluate the nature and vertical and
lateral extent of contamination associated with these two sites. In addition, the collected data can
be used to evaluate risk to human health and the environment and to make risk-based
recommendations regarding whether or not further investigation or remediation is warranted.
The results of this investigation will be presented in a SI report.
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Table 3-1

WATER SAMPLING SPECIFICATION

Parameter

Pesticides

Volatile Organics

Semivolatile Organics

Priority Pollutant
Metals

Herbicides

Method #

8081A

8260

8270A
6010A/
7000

8150A

Container

2-1 liter amber glass
2 x 40 mL
Glass VGA vials per
well, no headspace

2-1 liter amber glass

1-1 liter HDPE

2-1 liter amber glass

Sample Preservation

Ice to 4°C

Ice to 4°C
HC1 to pH < 2

Iceto4°C

HNO3 to pH<2.

Iceto4°C

Analysis ^

7 days to extraction^
14 days to analysis

14 days
7 days to extraction,
14 days to analysis
6 months, except
for Hg - 28 days

7 days to extraction,
14 days to analysis

HDPE: High Density Polyethylene

1 All containers must have teflon-lined lids except for VOC vials which shall have teflon-
lined silicon septa.
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Table 3- 2

SOIL SAMPLING SPECIFICATIONS

Parameter

Pesticides

Volatile Organics

Semivolatile Organics

Priority Pollutant
Metals

Herbicides

Method #

8081A

8260

8270A
6010A/
7000

8150A

Container*

1 - 8 oz cwm
2-4oz
glass jars, no
headspace

1 - 8 oz cwm

1- 8 ozcwm

1 - 8 oz cwm

Sample Preservation

Ice to 4°C

Ice to 4°C

Ice to 4°C

none

Ice to 4°C

Analysis

14 days to
extraction, 40 days
to analysis

14 days
14 days to
extraction, 40 days
to analysis
6 months, except
for Hg - 28 days

14 days to
extraction, 40 days
to analysis

HDPE: High Density Polyethylene
cwm: clear wide mouth glass
* : All containers must have teflon-lined lids except for VOC vials which shall have teflon-lined silicon septa.
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Table 4-1

Laboratory Quality Control Issues
Fort Des Moines, Former Building 67 and Old Dump Site

Site Investigation

Lab Batch
ID

Sample Ids Issue Resolution

960822es2,
SVOCs

ODS-SD96-01-01, ODS-SD96-03-01,
ODS-SD96-04-01, ODS-SS96-01-01,
ODS-SS96-02-01, ODS-SS96-03-01,
ODS-SS96-04-01

Eleven of the twenty-six spiking compounds for
the LCS for the SVOC analysis were recovered
below the lower laboratory control limit..

a. The LCS recovery for 1,2-dichlorobenzene
and 1,3-dichlorobenzene, were grossly put of
control, and had a 0% recovery each.

b. The LCS recoveries for naphthalene and
hexachlorobutadiene were grossly less than the
lower acceptance limit.

c. The LCS recovery for seven of the LCS
spiking compounds (2-chlorophenol, 2-
nitrophenol, 2,4-dimethylphenol, bis(2-
chloroethoxy)methane, 2,4-dichlorophenol,
acenaphthene, and fluorene) were marginally
lower than the acceptance limit.

d. Three of the MS/MSD spiking compounds
(1,4-dichlorobenzene, 1,2,4-trichlorobenzene,
and pentachlorophenol) had percent recoveries
lower than the laboratory control recovery
limits.

a. There were no detects of 1,3-
dichlorobenzene or 1,2-dichlorobenzene for
any of the samples in this batch. Non
detects were qualified with a "RU" flag,
b. The detections of naphthalene and
hexachlorobutadiene for all samples in this
batch were qualified as "R", rejected if the
action level was not exceeded or qualified
as "J-" if the action level was exceeded.
Nondetections were qualified with a "RU"
flag.
c. The detections for these seven
compounds were qualified with "J-" flag
and the nondetections were qualified with
the "UX" flag.
d. Nondetects have been qualified as "RU".
One detect of 1,2,4-trichlorobenzene in
sample ODS-SD96-03-01 has been
qualified as "R" based on professional
judgement.
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960822es2,
SVOCs
(cont.)

ODS-SD96-01-01, ODS-SD96-03-01,
ODS-SD96-04-01, ODS SS96-01-01,
ODS-SS96-02-01, ODS-SS96-03-01,
ODS-SS96-04-01

e. The RPDs for all three of the above MS/MSD
compounds were greater than the laboratory
RPD limit.

e. No further qualification required.

092096A
Pesticides

B67-GW96-0100, B67-GW96-0200,
B67-GW96-0101

a. Two of the six spiking compounds (dieldrin
and eldrin) for the LCS were recovered above
the upper control limits,
b. The MS/MSD for heptachlor had a percent
recovery higher than the laboratory control limit.

a. There were no detections for dieldrin or
endrin; no qualification was necessary,
b. The RPD for the MS/MSD was in
control; no qualification necessary.

960827ew2
SVOCs

ODS-SW96-01-01, ODS-SW96-01-01-
01, ODS-SD96-02-01, ODS-SD96-02-
01-01, ODS-SD96-05-01, ODS-SD96-
06-01, ODS-SS96-05-01, ODS-SS96-
06-01, ODS-SS96-06-01-01

a. Two of the twenty-six spiking compounds
(hexachlorobutadiene and 4,6-dinitro-2-
methylphenol) for the LCS were recovered
below the lower laboratory control limit,
b. The MS/MSD for 4-nitrophenol had a percent
recovery higher than the laboratory control limit.

a. Nondetects were qualified with "U",
detects (there were none) would have been
qualified with "J+".
b. The RPD for the MS/MSD was in
control; no qualification necessary.

080694A
Pesticides

ODS-SS96-01-01 a. The percent recovery for both the MS and
MSD were below the lower laboratory control
limit for 4,4'-DDT(both were negative).

a. The 4,4'-DDT result for sample ODS-
SS96-01-01 has been qualified as rejected.
No other samples required qualification
since this was the only sample analyzed in
the batch.

081296A
Pesticides

B67-SB96-
B67-SB96-
B67-SB96-
B67-SB96-
B67-SB96-
B67-SB96-
B67-SB96-

0502, B67'
0510,B67
0606, B67
0404, B67
0410,B67
0906, B67
0806, B67'

-SB96-
-SB96-
-SB96-
-SB96-
-SB96-
-SB96-
-SB96-

0504,
0604,
0608,
0406,
0902,
0910,
0810

a. The % RPDs for two of the MS/MSD
compounds, 4,4'-DDT and dieldrin, were higher
than the laboratory RPD limit.

a. All other quality control parameters were
in control; no qualification necessary.

960724-1 B67-SB96-02Q6, B67-SB96-0206-01, a. The % RPD for 2,4-D was 2% higher than the a. All other quality control parameters were
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Herbicides B67-SB96-0208, B67-SB96-0210 laboratory control limit of 40%. in control; no qualification necessary.

960730-1
Herbicides

B67-SB96-0102, B67-SB96-0106,
B67-SB96-0110, B67-SB96-0702,
B67-SB96-0706, B67-SB96-0706-01,
B67-SB96-0708, B67-SB96-0502,
B67-SB96-0504, B67-SB96-0510

a. The %RPD for three of the MS/MSD
compounds (2,4-D, 2,4,5-T, 2,4,5-TP) were
higher than the laboratory RPD limit,
b. The surrogate recovery in sample B67-SB96-
0706-01, was higher than the upper control limit
for 2,4-D.

a. All other quality control parameters were
in control; no qualification necessary,
b. The result' for 2,4-D for this sample was
non-detect. No qualification was necessary.

9608311205
Metals

ODS-SS96-01-01, ODS-SS96-02-01,
ODS-SS96-03-01, ODS-SS96-04-01,
ODS-SS96-05-01, ODS-SS96-Q6-01,
ODS-SS96-06-01-01, ODS-SD96-01,
01, ODS-SD96-02-01, ODS-SD96-03-
01, ODS-SD96-04-01, ODS-SD96-05-
01, ODS-SD96-06-01, ODS-SD96-02-
01-01, B67-SB96-0206

a. The MS and MSD recoveries for antimony
were lower than the laboratory control limit,
b. The MSD recovery for zinc was one percent
lower than the laboratory control limit.

a. Qualification of the only antimony detect
in sample ODS-SS96-02-01 of "J-" to
indicate a potential low bias,
b. All other quality control parameters were
in control; no qualification necessary.

9609050918
Metals

B67-SB96-0206-01, B67-SB96-0208,
B67-SB96-0210, B67-SB96-0102,
B67-SB96-0106, B67-SB96-0110,
B67-SB96-0702, B67-SB96-0706,
B67-SB96-0706-01, B67-SB96-0708,
B67-SB96-0502

a. The MS and MSD recoveries for antimony
were lower than the laboratory control limit.

a. Matrix interference suspected; no
qualification necessary.

9609051448
Metals

B67-SB96-
B67-SB96-
B67-SB96-
B67-SB96-
B67-SB96-
B67-SB96-
B67-SB96-
B67-SB96-

0504, B67-
0604, B67-
0608, B67-
0406, B67-
•0902, B67-
0910,867-
0810,B67-
0308, B67-

SB96-0510,
SB96-0606,
SB96-0404,
SB96-0410,
SB96-0906,
SB96-0806,
SB96-0306,
SB96-0308-01,

a. The MS and MSD recoveries for antimony
were lower than the laboratory control limit.

a. All other quality control parameters were
in control; no qualifications necessary.
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Table 4-2 MR Laboratory
Analyte Percent Recovery Limits from SW-846 Method 8260 LCS

Analyte Method Acceptance Soil LCS In-House# Water LCS In-House#
Range® Performance Range PerformanceRange

Vinyl Chloride 1-251 4-185 ,71-152

1.1-Dichloroethene 1-234 57-144 ; 86-126

Chloroform 51-138 76-120 82-112

1.2-Dichloroethane 49-155 61-133 85-118

1,1,1-Trichloroethane 52-162 65-121 77-114

Carbon Tetrachloride 70-140 61-122 75-110

Benzene 37-151 75-121 83-112

Trichloroethene 71-157 73-129 81-110

Bromodichloromethane 35-155 77-119 83-114 ,

Dibromochloromethane 53-149 65-134 75-114

Bromoform 45-169 46-137 65-100
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Table 4-2 MR Laboratory
Analyte Percent Recovery Limits from SW-846 Method 8260 LCS

l,2-Dichloroethane-d4 * 70-121 78-124 88-111

Toluene-d8* 81-117 86-114 93-108

p-Bromofluorobenzene * 74-121 82-107 90-110
# Ranges generated from data acquired from September, 1994 to July, 1996.
@ Ranges found in Method 8240A, p. 32, Table 6, Column 5; * Surrogate.
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Analyte

1,2-Dichloroethane-d4

Toluene-dg

p-Bromofluorobenzene

Table 4-3, MR Laboratory,
Ranges for Percent Recovery of Surrogates by Method 8260

Method Method
Percent Percent
Recovery, Soils Recovery,

Waters

MRL MRL
Performance Range, Performance Range,
Soils Waters

70-121

81-117

74-121

76-114

88-110

86-115

78-121

86-113

82-107

88-111

93-108

90-110
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Analyte

Table 4-4, MR Laboratory,
Percent Spike Recoveries from MS/MSD Samples from SW-846 Method 8260

Percent Recovery RPD Maximum, Percent Recovery RPD Maximum,
Acceptance
Range, Soils

50-150

59-172

62-137

66-172

59-139

60-133

50-175

50-150

Soils

25

22

24

21

21

21

25

25

Acceptance
Range, Waters

—

61-145

71-120

76-127

76-125

75-130

—

__

We

—

14

14

11

13

13

—

__

76-114

88-110
11
A A
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ICP (Method 6010A)
SOP specified LCS and MS/MSD Percent Recovery Acceptance Limits: 80-120 (Soil and Water)

Maximum RPD: 25

Table 4-5, MR Laboratory
MS/MSD Percent Recovery Limits

from SW-846 Method 6010A

Metal Soil and Water Ranges
Generated In-House

% Recovery RPD

Antimony

Beryllium

Cadmium

Chromium

Copper

Lead

Nickel

Silver

Thallium

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

±25%

± 25%

± 25%

± 25%

± 25%

± 25%

±25%

± 25%

+ 25%
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Table 4-5, MR Laboratory
MS/MSD Percent Recovery Limits

from SW-846 Method 6010A
Zinc 80-120 + 25%
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GF-AA (7000 Series Methods)
SOP specified LCS and MS/MSD Percent Recovery Acceptance Limits: 80-120 (Soil and Water)

Maximum RPD: 20

Metal

Antimony

Lead

Selenium

Thallium

Table 4-6, MR Laboratory
LCS Percent Recovery Limits

from SW-846, GFAA

Soil and Water Range Generated In-
House

% Recovery

80-120

80-120

80-120

80-120

RPD

± 20%

± 20%

± 20%

+ 20%
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Table 4-7, MR Laboratory
Acceptance Ranges for Percent Recovery of Target Analytes and Surrogates

Method 8081

Analytes

PCB 1016

PCB 1260

Aldrin

Lindane

4,4'-DDT

Dieldrin

Endrin

Heptachlor

Surrogate

Tetrachloro-meta-xylene

MS/MSD
Soil

30-130

30-130

34-132

46-127

23-134

31-134

42-139

35-130

MS/MSD
Soil

60-150

MS/MSD
Water

30-130

30-130

40-120

56-123

38-127

52-126

56-121

40-131

MS/MSD
Water

60-150

Soil
RPD

-

-

43

50

50

38

45

31

Soil
RPD

-

Water
RPD

-

-

22

15

27

18

21

20

Water
RPD

-

LCS
Soil

30-130

30-130

42-122

-

25-160

36-146

30-147

34-111

LCS
Soil

-

LCS
Water

30-130

30-130

42-122

-

25-160

36-146

30-147

34-111

LCS
Water

-

Note: For Lindane and Tetrachloro-meta-xylene, MRL uses the method specified MS/MSD acceptance limits also as the LCS acceptance limits.
For PCB 1016 and PCB 1260, MRL currently uses the PCB 1254 limits. These will be updated in the revised SOP to reflect the method specified
limits, 50-114% and 8-127%, respectively.
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Table 4-8, MR Laboratory
Ranges for Percent Recovery of Surrogates from LCS, Method 8270

Analyte

Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-d,4

Phenol-d5

2-Fluorophenol

2,4,6-Tribromophenol

Method
Acceptance

Range,
Soils

23-120

30-115

18-137

24-113

25-121

19-122

Method
Acceptance

Range,
Water

35-114

43-116

33-141

10-110

21-110

10-123

MRL
Performance

Range,#
Soils

23-120

30-115

' 24-137

24-113

25-121

19-122

MRL
Performance

Range*
Water

48-109

51-103

60-130

34-92

9-88

36-112
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Table 4-9, MR Laboratory
Ranges for Percent Recovery of Target Analytes from LCS, Method 8270

Analyte

2,4,6-TrichIorophenoi

2,4-Dichlorophenol

2,4-Dimethylphenol

2 ,4-Dinitrophenol

2-Chlorophenol

2-Nitrophenol

4,6-Dinitro-2-methylphenol

4-CMoro-3 -methylphenol

4-Nitrophenol

PentacMorophenol

PVi^nnl

Method
Acceptance

Range,®
Soils

52-128

53-120

42-108

1-172

36-119

46-166

52-99

40-126

13-105

38-150

17-1 00

Method
Acceptance

Range,®
Water

52-129

53-122

42-109

0-173

36-120

45-166

53-100

41-128

13-106

38-152

17-1001_

MRL
Performance

Range*
Soils

52-128

53-120

42-108

1-73

36-119

46-132

52-99

40-126

22-105

38-105

17-100

MRL
Performance

Range*
Water

52-106

53-104

42-109

0-97

36-101

45-110

53-100

41-104

14-106

38-107

17-100 i j

#: Performance Ranges generated from data acquired January thru September, 1996. Other target analytes are included in the LCS spike, but due to the different
mixes used, there is not yet sufficient data to generate performance ranges for all the analytes spiked.
@: Acceptable ranges derived from Table 6, Column 3, P. 37, SW-846 Method 8270, Update I, July 1992.
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Table 4-10, Continental Analytical Serivces,
Surrogate Standard Percent Recovery Limits from SW-846 Method 8150

Surrogate Soil Range Water Range
Generated In-House Generated In-House

2,4-Dichlorophenylacetic acid 32.7-135 49.3-148
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Table 4-11, Continental Analytical Services,
LCS Limits from SW-846 Method 8150

Analyte Soil Range RPD
Generated In-House

2,4-Dichlorophenylacetic acid 35-135 +40%
(2,4-D)

2,4,5-T 35-135 ±40%

2,4,5-TP 40-135 ±40%
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Table 5-1

Fort Des Moines Analytical Batches
MR Laboratory

Batch 9609050918, ICP Metals
B67-SB96-0206-01
B67-SB96-0208
B67-SB96-0210
B67-SB96-0102
B67-SB96-0106
B67-SB96-0110
B67-SB96-0702
B67-SB96-0706
B67-SB96-0706-01
B67-SB96-0708 .
B67-SB96-0502
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample ___

Batch 9608141345A, ICP Metals
B67-SB96-0102
B67-SB96-0106
B67-SB96-0110
B67-SB96-0702
B67-SB96-0706
B67-SB96-0706-01
B67-SB96-0708
B67-SB96-0502
B67-SB96-0504
B67-SB96-0510
B67-SB96-0604

B67-SB96-0606
B67-SB96-0608
B67-SB96-.0404
B67-SB96-0406
B67-SB96-0410
B67-SB96-0902
B67-SB96-0906
B67-SB96-0910
B67-SB96-0806
B67-SB96-0810
B67-SB96-0306
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 9608311205, ICP
Metals
ODS-SS96-01-01
ODS-SS96-02-01
ODS-SS96-03-01
ODS-SS96-04-01
ODS-SS96-05-01
ODS-SS96-06-01
ODS-SS96-06-01-01
ODS-SS96-02-06
ODS-SD96-02-01
ODS-SD96-04-01
ODS-SD96-01-01
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ODS-SD96-02-01-01
ODS-SD96-03-01
ODS-SD96-05-01
ODS-SD96-06-01
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike
Duplicate
Laboratory Control Sample

Batch 960813092S, ICP
Metals
ODS-SW96-0101
ODS-SW96-01-01-01
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike
Duplicate
Laboratory Contro Sample

Batch 9609051448, ICP Metals
B67-SB96-0504
B67-SB96-0510
B67-SB96-0604
B67-SB96-0606
B67-SB96-0608
B67-SB96-0404
B67-SB96-0406
B67-SB96-0410
B67-SB96-0902
B67-SB96-0906
B67-SB96-0910
B67-SB96-0806
B67-SB96-0810
B67-SB96-0306
B67-SB96-0308
B67-SB96-0308-01
B67-SB96-0310
B67-SB96-0802
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike
Duplicate
Laboratory Control Sample

Batch 9608291507, ICP
Metals
B67-GW96-0200
B67-GW96-0100
B67-GW96-0101
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike
Duplicate
Laboratory Control Sample

Batch 960821124H, Arsenic, Lead,
Selenium
B67-SB96-0410
B67-SB96-0902
B67-SB96-0906
B67-SB96-0910
B67-SB96-0806
B67-SB96-0810
B67-SB96-0306
B67-SB96-0308
B67-SB96-0308-01
B67-SB96-0310
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B67-SB96-0802
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 9607301535, Arsenic, Lead
Selenium______________
B67-SB96-0206 ~~~ ~~~
B67-SB96-0206-01
B67-SB96-0208
B67-SB96-0210
B67-SB96-0702
B67-SB96-0706
B67-SB96-0706-01
B67-SB96-0708
B67-SB96-0502
B67-SB96-0504
B67-SB96-0510
B67-SB96-0604
B67-SB96-0606
B67-SB96-0608
B67-SB96-.0404
B67-SB96-0406
ODS-SD06-02-01-01
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 9607231040, Arsenic, Lead,
Selenium_______________
ODS-SW96-01-01
ODS-SW96-01-01-01
Method Blank

Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 9607251405, Arsenic, Selenium, Lead

B67-SB96-0102

Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample__________

Batch 9608291440, Arsenic, Lead, Selenium

B67-GW96-0200
B67-GW96-0100
B67-GW96-0101 -.
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Laboratory Matrix Duplicate

Batch 9607251410, Arsenic and
Selenium
ODS-SS96-01-01
ODS-SS96-02-01
ODS-SS96-03-01
ODS-SS96-04-01
ODS-SS96-05-01
ODS-SS96-06-01
ODS-SS96-06-01-01
B67-SB96-0106
B67-SB96-0110
ODS-SD96-06-01
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ODS-SD96-01-01
ODS-SD96-02-01
ODS-SD96-03-01
ODS-SD96-04-01
ODS-SD96-05-01
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 9608060909A, Mercury
ODS-SW96-01-01
ODS-SW96-01-01-01
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 9608141345B. Mercury
B67-SB96-0308
B67-SB96-0308-01
B67-SB96-0310
B67-SB96-0802
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 9608061102B, Mercury
ODS-SS96-01-01
ODS-SS96-02-01
ODS-SS96-03-01
ODS-SS96-04-01

ODS-SS96-05-01
ODS-SS96-06-01
ODS-SS96-06-01-01
ODS-SD96-01-01
ODS-SD96-03-01
ODS-SD96-04-01
ODS-SD96-05-01
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike
Duplicate
Laboratory Control Sample

Batch 960809113(iA, Mercury
B67-SB96-0206
B67-SB96-0206-01
B67-SB96-0208
B67-SB96-0210
ODS-SD96-06-01
ODS-SD96-02-01
ODS-SD96-02-01-01
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matiix Spike
Duplicate
Laboratory Control Sample

Batch 9608281234A, Mercury
B67-GW96-0200
B67-GW96-0100
B67-GW96-0101
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matnx Spike Duplicate
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Laboratory Control Sample

Batch 960827ew2, SVOC
ODS-SW96-01-01
ODS-SW96-01-01-01
ODS-SD96-02-01
ODS-SD96-02-01-01
ODS-SD96-05-01
ODS-SD96-06-01
ODS-SS96-05-01
ODS-SS96-06-01
ODS-SS96-06-01-01
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 960903ewl, SVOC
Laboratory Control Sample

Batch 960919ewl, SVOCs_____
B67-GW96-0200
B67-GW96-0100
B67-GW96-0101
Method Blank

Batch 960822es2, SVOC_____-___
ODS-SD96-01-01
ODS-SD96-03-01
ODS-SD96-04-01
ODS-SS96-01-01
ODS-SS96-02-01
ODS-SS96-03-01
ODS-SS96-04-01 ,. "

Method Blank
Laboratory Duplicate
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample

Batch 960724A, Pesticides
ODS-SW96-01-01 ————————
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 082096A, Pesticides_____
ODS-SD96-01-01
ODS-SD96-02-01
ODS-SD96-02-01-01
ODS-SD96-03-01
ODS-SD96-04-01
ODS-SD96-05-01
ODS-SD96-06-01
ODS-SS96-02-01
ODS-SS96-03-01
ODS-SS96-04-01
ODS-SS96-05-01
ODS-SS96-06-01
ODS-SS96-06-01-01
B67-SB96-0206
B67-SB96-0206-01
B67-SB96-0208
B67-SB96-0210
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
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Batch 091596B, Pesticides
B67-SB96-0306
B67-SB96-0308
B67-SB96-0308-01
B67-SB96-0310
B67-SB96-0802

Batch 081296A, Pesticides
B67-SB96-0502
B67-SB96-0504
B67-SB96-0510
B67-SB96-0604
B67-SB96-0606
B67-SB96-0608
B67-SB96-0404
B67-SB96-0406
B67-SB96-0410
B67-SB96-0902
B67-SB96-0906
B67-SB96-0910
B67-SB96-0806
B67-SB96-0810
Instrument/Method Blank
Lab Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate
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Batch 080694A, Pesticides
ODS-SS96-01-01
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 080596A Pesticides
B67-SB96-0102
B67-SB96-0106
B67-SB96-0110
B67-SB96-0702
B67-SB96-0706
B67-SB96-0706-01
B67-SB96-07-08
Method Blank
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 092096 A, Pesticides
B67-GW96-0100
B67-GW96-0200
B67-GW96-0101
Instrument/Method Blank
Lab Control Sample
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960802 vsl, VOA
B67-SB96-0308-01
B67-SB96-0310
B67-SB96-0802
Instrument/Method Blank
Lab Control Sample

Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960825wl, VOA_______
TB081996-A
Instrument/Method Blank
Lab Control Sample
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960829 wl, VOA_______
B67-GW 96-0100
B67-GW 96-0200
Instrument/Method Blank
Lab Control Sample
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960725 wl, VOA______
ODS-SW96-01-TB
ODS-SW96-01-01
ODS-SW96-01-01-01
Instrument/Method Blank
Lab Control Sample
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960731vsl, VOA
B67-SB96-0504
B67-SB96-0510 -
B67-SB96-0604
B67-SB96-0606
B67-SB96-0608
B67-SB96-0404
B67-SB96-0406
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B67-SB96-0410
B67-SB96-0902
B67-SB96-0906
Instrument/Method Blank
Lab Control Sample
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960724vsl, VGA_______
ODS-SS96-01-01
ODS-SS96-02-01
ODS-SS96-03-01
ODS-SS96-04-01
ODS-SS96-05-01
ODS-SD96-01-01
ODS-SD96-03-01
ODS-SD96-04-01
ODS-SW96-01-01-01
Instrument/Method Blank
Lab Control Sample
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960725vsl, VGA________
ODS-SS96-06-01
ODS-SS96-06-01-01
ODS-SD96-06-01
ODS-SD96-02-01
ODS-SD96-05-01
B67-SB96-0206
B67-SB96-0206-01
B67-SB96-0208
B67-SB96-0210
Instrument/Method Blank

Lab Control Samp e
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960726vsl, VGA_______
B67-SB96-0102
B67-SB96-0106
B67-SB96-0110
B67-SB96-0702
B67-SB96-0706
B67-SB96-0706-01
B67-SB96-0708
B67-SB96-0502
B67-SB96-0910
B67-SB96-0806
B67-SB96-0810
B67-SB96-0306
B67-SB96-0308
ODS-SD96-02-01-01
Instrument/Method Blank
Lab Control Sample
Laboratory Matrix Duplicate
Matrix Spike/Matrix Spike Duplicate

Batch 960730-1, Herbicides_____
B67-SB96-0102
B67-SB96-0106
B67-SB96-0110
B67-SB96-0702
B67-SB96-0706
B67-SB96-0706-G1
B67-SB96-0708
B67-SB96-0502
B67-SB96-0504
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B67-SB96-0510
Instrument/Method Blank
Lab Control Sample

Batch 960731-1, Herbicides
B67-SB96-0604
B67-SB96-0606
B67-SB96-0608
B67-SB96-0404
B67-SB96-0406 ^
B67-SB96-0410
B67-SB96-0902
B67-SB96-0906
B67-SB96-0910
B67-SB96-0806
Instrument/Method Blank
Matrix Spike/Matrix Spike Duplicate
Lab Control Sample

Matrix Spike/Matrix Spike Duplicate

Instrument/Method Blank
Lab Control Sample
Matrix Spike/Matrix Spike Duplicate

Batch 960724-1, Herbicides
B67-SB96-0206
B67-SB96-0206-01

Batch 960827-1, Herbicides
B67-GW96-0200
B67-GW96-0100
B67-GW96-0101
Method Blank
Laboratory Control Sample
Matrix Spike/Matrix Spike Duplicate

Batch 960802-2, Herbicides
B67-SB96-0810
B67-SB96-0306
B67-SB96-0308
B67-SB96-0308-01
67-SB96-0310
B67-SB96-0802
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Instrument/Method Blank
Lab Control Sample

B67-SB96-0208 Laboratory Matrix Duplicate
B67-SB96-0208 Matrix Spike/Matrix Spike Duplicate
B67-SB96-0210 —————-———————-———-———
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TABLE 5-2
OUT OF CONTROL LABORATORY CONTROL SAMPLE ANALYSIS

FORT DES MOINES, FORMER BUILDING 67 AND OLD DUMP SITE, SITE INVESTIGATION

960822es2

092096A

960827ew2

2-chlorophenol
1,3-dichlorobenzene
1,2-dichlorobenzene
2-nitrophenol
2,4-dimethylphenol
bis (2-chloroethoxy)methane
2,4-dichlorophenol
Naphthalene
Hexachlorobutadiene
Acenaphthene
Fluorene
Dieldrin
Endrin
Hexachlorobutadiene
4,6-dinitro-2-methylphenol

160
u
u

260
260
360
360
140
20
820
1030
138
123
14
42

830
1700
1700
830
830
1700
830
1700
1700
1700
1700
100
100
50
125

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/1
ug/1
ug/1
ug/1

LOW
LOW

;LOW

LOW
LOW
LOW
LOW
LOW
LOW
LOW
LOW
HIGH
HIGH
LOW
LOW

300-1000
280-2560
810-1870
370-1390
350-910
820-2740
440-1010
590-1990
630-1700
1000-2200
1190-1810
52-126
56-121
18.9-51.1
66.3-125.0

u = not detected above detection limit
ug/kg = micrograms per kilogram, ppb
ug/1 = micrograms per liter, ppb
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TABLE 5-3
METHOD BLANK DETECTIONS AND ASSOCIATED SAMPLE RESULTS

FORT DES MOINES, FORMER BUILDING 67 AND OLD DUMP SITE

Sample ID

ODS-SS96-01-01

ODS-SS96-02-01

ODS-SS96-04-01

ODS-SS96-05-01

ODS-SS96-06-01

ODS-SS96-06-01-01

B67-SB96-0206

B67-SB96-0208

B67-SB96-0210

B67-SB96-0310

B67-SB96-0802

ODS-SS96-01-01

ODS-SS 96-02-01

ODS-SS96-03-01

ODS-SS96-04-01

ODS-SS96-05-01

ODS-SS96-06-01

Analyte

Methylene chloride

Methylene chloride

Methylene chloride

Methylene chloride

Methylene chloride

Methylene chloride

Methylene chloride

Methylene chloride

Methylene chloride

Methylene chloride

Methylene chloride

bis(2-ethylhexyl)phthalate

hiV9-pthv1hexvnnhthalate- —— \— - -- ./ w si

bis(2-ethylhexyl)phthalate

bis(2-ethylhexyl)phthalate

bis(2-ethylhexyl)phthalate

bis(2-ethylhexyl)phthalate

Sample
Result

3.7

5.2

4.0

4.0

4.9

5.6

3.5

3.4

4.7

4.2

4.9

330

200

90

120

70

80

Method
Blank
Result

2.9

2.9

2.9

2.9

3.0

3.0

3.0

3.0

3.0

5.1

5.1

90

90

90

90

90

90

Units

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

Lab Flag

JB

B

JB

JB

JB

B

JB

JB

JB

JB

JB

B

B

JB

JB

JB

JB
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ODS-SS96-06-01-01

ODS-SW96-01-01

bis(2-ethylhexyl)phthalate

bis(2-ethylhexyl)phthalate

80

1

90

1

ug/kg

ug/1

JB

JB

TABLE 5-4
NON COMPLIANT SURROGATE RECOVERIES

FORT DES MOINES, FORMER BUILDING 67 AND OLD DUMP SITE

Sample ID Method Analyte % Surrogate
Result

Limit

B67-SB96-0706-01 8150 2,4-D 189 32.7-135
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TABLE 5-5
OUT OF CONTROL

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSIS
FORT DES MOINES, FORMER BUILDING 67 AND OLD DUMP SITE

SITE INVESTIGATION

Batch 960822es2

Batch 092096A
Batch 960827ew2
Batch 080694A
Batch 081296A

Batch 960724-1
Batch 960730-1

Batch 96083 11205

Batch 9609050918
Batch 960905 1448

1 ,4-dichlorobenzene
1 ,2,4-trichlorobenzene

pentachlorophenol
heptachlor

4-nitrophenol
4,4'-DDT
4,4'-DDT
dieldrin
2,4-D
2,4-D

2,4,5-T
2,4,5-TP
antimony

zinc
antimony
antimony

3660/3720 ug/kg
3660/3720 ug/kg
73 10/7430 ug/kg

l.Oug/1
100ug/l
94 ug/kg

17 1/1 69 ug/kg
171/169 ug/kg

0.04 mg/kg
0.04 mg/kg
0.04 mg/kg
0.04 mg/kg
200 mg/kg
200 mg/kg
100 mg/kg
100 mg/kg

u
u
u
u
u

148 ug/kg
75 ug/kg
87 ug/kg

u
u
u
u
u

268
u
u

1160
1730
450
1.52
94
91
235
235

0.044
0.028
0.026
0.027

42
430
39
46

610
1100
860
1.43
86
56
152
178

0.028
0.015
0.015
0.016

46
416
47
47

32
47
6

152
94
-2
93
87
110
70
65
68
21
81
39
46

16
30
12
143
86
-26
45
54
72
38
38
40
23
74
47
47

28-104
38-107
17-109
40-131
10-80

23-134
23-134
31-134
35-135
35-135
35-135
40-135
75-125
75-125
75-125
75-125

66
44
67
6
9

NC
70
47
42
59
52
52
9.1
3.3
18.6
22

27
23
47
20
50
50
50
38
40
40
40
40
20
20
20
20

Bolded numbers are out of control.
NC = not calculated
u = not detected above detection limit
ug/kg = micrograms per kilogram, ppb
ug/1 = micrograms per liter, ppb

MS/MSD, Volatiles : Data for matrix spike/matrix spike duplicates (MS/MSD) are generated to determine long term precision and accuracy of the analytical method on various
matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis. These data alone cannot be used to evaluate the prevision and accuracy
of individual samples. However, when exercising professional judgement, this data should be used in conjunction with other available QC information.
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APPENDIX F-l

VALIDATED ANALYTICAL DATA

FOR OLD DUMP SITE



Fort Des Molnt s Moines, Iowa
Old Dump Site

1996 Sediment and Surface Water Analytical Data

Volatiles
—

.

2.

.

10.

11.
12.
13.
14.

15.
16.

17.
18.

19.
20.
21.
22.
23.

24.
25.

26.
27.

28.

29.
30.
31.

32.
33.

35.
38.

——

All Sample IDs begin with "ODS-"

ANALYTE

Chloromethane
vinyl chloride

Bromomethane
Chloroethane
Acetone
,1-Oichloroethene

Carbon dlsulfide
Metnylene chloride
(rans-1 .2-Dfchloroelheno
,1-Dichloroettiane

crs-1 .2-Dichloroethene
*hloiofofin
,2-Dictiloroe thane

Vinyl acetate
2-Butanone
1 .1 .1-Trichloroethane
Carbon letrachloride
benzene
Triehtoroethene
1 ,2-Dichloropropane
Bromodichlorometnane
cfe-1 ,3-Oicnloropropene
(ranj-1 ,3-Dichlorpropene
1.1.2-Trichloroethane
Dibromochloromethane
Bromoform
2-Hexanone
Toluene
4-Methyl-2-penlanone
Tetrachloroethene
Chlorobenzene
Ethytbenzene
Xylenes (total)
Styrene

1 ,1 .2.2-Tetrachloroethane

Sample Location:
Sample Depth (feet):

UNITS

"9*9
ugAg
ugAg
ugAg
ugAg
ug/kg
ugAg
ugAg
P9Ag
ugAg
ugAg
ug/kg
ugAg
ugAg
ugAg
pgAg
ugAg
ugAg
ugAg
ugAg
ugAg
ugAg
ugAg
ugAg
ugAg
ugAg
ugAg
uo/Vo
ugAg
ugAg
ugAg
ugAg
ugAg
ugAg
ugAg

Date Sampled:

Reporting limit

10
10
10
10
50
5.0
5.0
5.0

5.0
5.0
5.0
5.0

5.0
50
50
5.0

5.0
5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0

5.0
25

5.0

25

5.0
5.0
5.0

5.0
5.0

5.0

SDD5.Q1-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u

u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank

No sediment values for volatile*

SD96-02-01
1

16-Jul-96

u
u
u
u
u
u
u

4.0 JB

u
u
u
u

u
u
u
u
u
u
u

u
u
u
u
u
u

u
u

u

u

u
u
u

u
u

u

SO96-02-01-01
1

16-Jut-96

u
u
u
u

44J
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u

u

u

u
u
u
u
u

u
u

SD96-03-01
1

16-Jul-96

u

u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-04-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u

u
u
u
u
u
u
u

u
u
u
u

SD96-05-01
1

1B-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u

u
u
u
u
u
u

u
u

u

u

u
u

u

u
u
u

SD96-06-01
1

16-Jul-96

u
u
u
u
u
u
u

4.0 JB
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SW96-01-01
ug/t

15-Jul-96

<10
<10

<10
<2
<50
<2.0
<2.0
<2.0
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u



•>. 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Sediment and Surface Water Analytical Data

Semivolatile Organics

!•;

9. '
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Ml Sample IDs begin with 'DOS-'

ANALYTE
Phenol
Bis(2-chloroethy!)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2TDichlorobenzene
2-Methylphenol
2,2'-Oxybis(1-chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2.4-Dimethylphenol
Benzole Acid
Bis (2-chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene •
4-Chloro-3-rhethylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
M9/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
510
510
510
510
510
5100
510
510
510
510

. 510
510
510
510
1020
1020
5100
510
510
510
510
1020

. 510
1020 ,
510

2040
510
510
510

5100
510
510
5100
510
5100

SD96-01-01
1

16-Jul-96

u
u
u

RU
RU
u

RU
: u •
u

110J
u
u
u
u
u
u
u
u
u

RU
70 J-

u
RU
u

120 J
u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "reporting limit" column
J: estimated concentration
B: present in blank

J-: biased low |

SD96-02-0
1

16-Jul-96

u
u
u
u
u

•u
u

> u
u
u
u
u
u
u
u
u
u
u .
u
u
u
u
u
u ,
u
u
u
u
u
u
u
u
u
u
u

R: Data Rejected during data validation
D: derived from 1:4 dilution*of extract. w' ~~| I

SD96-02-01-01
1

16-Jul-96

u
u
u
u
u

• • -u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

, u
u
u
u
u
u
u
u
u
u

SD96-03-01
1

16-Jul-96

u
u
u

RU
RU
u

RU
u
u
u
u
u
u
u
u
u
u
u
u

290 R
40 J-

u
RU
60 J

u ;
110J
170 J.

u
u
u
u

80 J
u
u
u

SD96-04-01
1

16-Jul-96

u
u
u

RU
RU
u

! RU
u
u
u
u
u
u
u
u
u
u
u
u

RU
RU
u

RU
80 J

u
u
u
u
u
u
u
u
u
u
u

SD96-05-01
1

16-Jul-96

u
u
u
u
u
u~
u
u
u
u .
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-06-01
1

16-Jul-96

u
u
u
u
u
u

. u
u
u
u
u
u
u
u
u
u
u
u
u
u

90 J
u
u

180 J
u
u
u
u
u
u
u
u
u
u
u

'*}

SW96-01-01
ug/l

16-Jul-96

<5
<5
<5
<5
<5
<50
<5.
<5
<5 ,
<5
<5
<5
<5
<5
<10
<10
<50
<5
<5
<5
<5
<10
<5

<10
<5

<20 ;

<5
<5
<5

<50
<5
<5
<5

<50
<5

.̂

SW96-01-01-01
ug/l

16-Jul-96

<5
<5
<5
<5
<5 ,

<50 • ,
<5
<5
<5
<5
<5
<5
<5
<5
<10
<10
<50
<5
<5
<5
<5

<10
<5
<10
<5
<20
<5
<5
<5
<50
<5
<5
<5

<50
<5



To...,* 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Sediment and Surface Water Analytical Data

Semivolatile Organics

J

36.
37

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
5?
53.
54
55
56.
57
58
59
60
61
62
63
64
65

u:
j-r

Ml Sample IDs begin with "ODS-"

ANALYTE
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl pheny! ether
Fluorene
4-Nitroaniline
4.6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
3entachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
rluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
Bis(2-ethy!hexy!)phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

undetected below the value gh
estimated concentration

B: present in blank

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/Kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

/en in the "F

Reporting
limit
5100
510
510
510
510
510
510

5100
5100
510
510
510

5100
510
510
510
510
510
510
2040
510
510
510
510
510
510
510
510
510
510

Reporting lirr

SD96-01-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u

RU
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

it" column

SD96-02-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-02-01-01
"~""1
16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-03-01
1

16-Ju!-96

u
u
u
u
u
u
u
u
u
u
u
u

RU
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SD96-04-01
"V"

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u

RU
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

. . . . . .

SD96-05-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

..... . . -

SD96-06-01
1

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SW96-01-01
ug/l

16-Jul-96

<50
<50
<5
<5
<5
<5
<5
<50
<50
<5
<5
<5
<50
<5
<5
<5
<5
<5
<5

<20
<5
<5

1 JB
<5
<5
<5
<5
<5
<5
<5

SW96-01-01-01
ug/l

16-Jul-96

<50
<50
<5
<5
<5
<5
<5

<50
<50
<5
<5
<5
<50
<5
<5
<5
<5
<5
<5

<20
<5
<5

1 JB
<5
<5
<5
<5
<5
<5
<5



Table 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Sediment and Surface Water Analytical Data

Metals

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

All Sample IDs
begin with "ODS-"

ANALYTE
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Thallium
Zinc
Arsenic
Selenium
Mercury

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reporting
limit
0.4
0.1
0.1
0.2
0.6
1

0.1
0.2
0.6
0.1
0.5
1

: 0.04

SD96-01-01
1

16-Jul-96

u
1.9
1.8
31.8
51.5
216
31
u

2.4
371
23
1

0.13

SD96-02-01
1

16-Jul-96
' ::

U
0.7
0.7
18.4
31
88

24.1
u
u

189
5.3
u

0.05

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

SD96-02-01-01
1

16-Jul-96

- u
0.7
0.7
18.4
42.5
128
28.9

u
u

196
6

0.7
0.15

SD96-03-01
1

16-Jul-96

u
0.9
0:5
18.5
26
142
24.6

u
u

268
9.1
u

0.39

SD96-04-01
1

16-Jul-96

u
0.8
1.9
15.7
46.2
488
29.2

u
u

241
6.5
u

0.05

SD96-05-01
1

16-Jul-96

u
0.4
0.1
13

21.9
33

14.7
u

0.6
203
6.3
u

0.06

SD96-06-01
1

16-Jul-96

u
1.5
1.8
221
143
409
36.5

u
u

571
7
u

0.12

SW96-01-01
(ug/l)

16-Jul-96
• ; . . . .

<50
<2
<4
<5
<5
<2
<10
<5

<100
<4
3

<2
<2

SW96-01-01-01
(ug/i)

16-JUI-96

<50
. <2

<4
<5
<5
<2
<10
<5

<100
<4
,3
<2
<2



Ta^.e 1
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Sediment and Surface Water Analytical Data

Pesticides

All Sample IDs begin with "ODS-"

ANALYTE
1. JAidrin
2.
3.
A

C

6.
7.
8.
97
10.
iT
12.
13.
14.

Alpha BHC
Beta BHC
Delta BHC
Lindane
Chlordane
4,4'-DDD
4,4-DDE
4.4-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin

15. Endrin Aldehyde
16.iHeptachlor
17.
18.
19.

Heptachlor Epoxide
Methoxychlor
Toxaphene

Sample Location: SD96-01-01
Sample Depth (feet):

Date Sampled:
I

UNITS
pg/kg
Pg/kg
pg/kg
ug/kg
pg/kg
ug/kg
pg/kg
ug/kg

Reporting
limit

SD96-02-01 j SD95-02-Q1-01 SD96-03-01 1 SD96-04-Q1
1 1

16-Jul-96 16-Jul-96

5 ! u
5
10
5
5
5
10
10

u

1
16-Jul-96

u | u
u | u

u j u u
u ! u
U i U

————— H ——— - «
U j U
16

pg/kg 10 29
pg/kg I 10
ug/kg ! 5
pg/kg I 10
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

10
10
10
5
5

20
75

38
u
u

u
u
u
u

1 1
16-Jul-96 16-Jul-96

<100
810
980

SD96-05-01 SD96-06-01J SW96-01-01 SW96-01-01-01
1 ' 1 ~ ug/l ug/l

16-Jul-96 16-Jul-96 ] 16-Jul-96 16-Jul-96

u
u
u

u 250 u
u 420 U
u j 22000
u
u
u
u
u

u u
u u

15000
7400
50000

u

u
u

u <0.05
u j <0.05

u u
u u
u u
u u

51 u 70

<0.1
<0.05

<0.05
<0.05
<0.1
<0.05

<0.05 <0.05
<0.05 <0.05
<0.1 • <0.1

78 ; u 54 <0.1 <0.1
36 u 45 <0.1 i <0.1

2500 u
<100

" <200
u <200

u u ; u : <200
u u u <200
u ! u i u • <100
.u u u <100
u | u u
u u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration "^
B: present in blank

u
<400
<1500

u
u
u

" u "
u
u
u
u
u

i
i

u u <0.1
u u O.05
u u <0.1
u u <0.1
u u <0.1
u u j <0.1
u
u
u
u

u | <0.05
u
u
u

<0.05
<0,2
<0.75

<0.1
<0.05
<0.1
<0.1
<0.1
<0.1

<0.05
<0.05
<0.2

<0.75



I- I
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Surface Soil Analytical Data

Volatile Organics

.

8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34
35

II Sample IDs begin with "ODS-"

&NALYTE
toetone
Jenzene
3romodichloromethane
Bromoform
Bromomethane
-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene '
Chloroethane
Chloroform
Chloromethane
Jibromochloromethane
,1-Dichloroethane
,2-Dichloroethane
,1-Dichloroethene

c/s-1 ,2-Dichloroethene
rans-1 ,2-Dichloroethene
,2-Dichloropropane

c/s-1 ,3-Dichloropropene
rans-1 ,3-Dichlorpropene
Ethylbenzene
2-Hexanone
Methylene chloride
4:Methyl-2-pentanone
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene •
1.1.1-Trichloroethane .
1,1,2-Trichloroethane
Trichloroethene
Toluene
Vinyl acetate
Vinyl chloride
Xylenes (total)

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
pg/kg
pg'kg
pg/kg

L-pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
50
5
5
5
10

, 50.0
5.0
5.0
5.0
10.0
5.0
10.0
5.0

5
5

5.0
5.0
5.0
5.0
5.0
5.0
5.0
25.0
5.0

25.0
. 5.0

5
5.0

5
5.0
5.0
5.0
50.0
10.0
5.0

SS96-01-01
V

16-JUI-96

u
u
u
u
u
u
u

' u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

3.7 JB
u
U '

u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
Bold: value for 1 ,3-dichloropropene

.v -'» —————

SS96-02-0
V

16-Jul-96

u
u
u
u
u
u
u
u ,
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

5.2 B
u
u,

, u
u
u
u
u
u
u
u
u

SS96-03-01
1'

16-Jul-96

u
u
u
u
u
u
u
u

• u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

; u
u
u
u
u
u
u
u
u

SS96-04-01
V

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

• u
u

4.0 JB
u
u
u
u
u
u
u
u
u
u
u

SS96-05-01
r

16-Jul-96

u
u
u
u
u
u
u
u
u.'
u
u
u
u
u
u
u
u
u
u
u
u
u
u

4.0 JB
u
u
u
u
u
u
u
u
u
u
u

SS96-01-01
V

16-Jul-96

U '
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

4.9 JB
u

. u
u
u

. u
u
u
u
u
u
u

•«r/

SS96-01-01
r

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

5.6 B
u
u
u
u

. u
u
u
u
u

• u
u

<*>



Fort Des Moines, Des Moines, Iowa
Old Dump Site

199G Surface Soil
Analytical Data

Semivolatile Organics

2.

.

.
i.

7
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Ml Sample IDs begin with "ODS-"

ANALYTE
Phenol
Bis(2-chloroethyl)ether
2-Chlorophenol
,3-Dichlorobenzene
,4-Dichlorobenzene
Jenzyl Alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
2,2'-Oxybis(1 -chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzole Acid
3is (2-chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichloroben2ene
Naphthalene
4-ChloroaniIine
Hexachlorobutadiene
4-Ch!oro-3-methylphenol
2-Methylnaphthalene
Hexachlorocvdooentadiene
2,4.6-Trichlorophenol
2.4.5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene

Sample Location:
Sample Depth (feet):

UNITS
pg/kg
Pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pgftg
iia/ko
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Date Sampled:
Reporting limit

190
190
190
190
190
1900
190
190
190
190
190
190
190
190
360
360
1900
190
190
190
190
360
190
360
190
7?0
190
190
190
1900
190
190
190
1900
190

u: undetected below the value given in the "reporting limit" column
J: estimated concentration JJ-: biased low|

SS96-01-01
r

16-Jul-96

u
u
u

RU
RU
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

80J-
u

RU
u

160J
ii
u
u
u
u
u

40J
u
u

30JR

B: present in blank |R: data rejected during data validation

SS96-02-01
1'

16-Jul-96

<180
<180

u
RU
RU
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

90J-
u

RU
u

160J
u
u
u
u
u
u

20J
u
u
u

SS96-03-01 SS96-04-01
V

16-Jul-96

u
u
u

RU
RU
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

RU
u

RU
u
u
II
u
u
u
u
u
u
u
u
u

v
SS96-05-01

r
16-Jul-96 16-Jul-96

u
u
u

RU
RU
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

30J-
u

RU
u

40J
ii
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
11

u
u
u
u
u
u
u
u
u

SS96-06-01
r

16-Jul-96

30J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

90J
u
u
u

350
M
u
u
u
u
u

60J
u
u

30J

SS96-06-01-01
V

16-Jul-96

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

130J
u
u
u

620
M
u
u
u
u
u

50J
u
u

30J

...._.. .



Fort Des Moines, Des Moines, Iowa
Old Dump Site

1996 Surface Soil
Analytical Data

Semivolatile Organics

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

All Sample IDs begin with "ODS-"

ANALYTE
2.4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachloropheno!
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3-Dichlorobenzidine
Benzo(a)anthracene
Ghrysene
Bis(2-ethylhexyl)phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

{Sample Location:
Sample Depth (feet):

UNITS
pg/kg
pg/kg
pg/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Date Sampled:
Reporting limit

1900
1900
190
190
190

' 190
190
190

1900
1900
190
190

1900
190
190
190
190
190
190
760
190
190
190
190
190
190
190
190
190
190

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank * '*

J-: biased low j
I

SS96-01-01
r

16-Jul-96

u
u

70J
u
u ,
u

50J-
u
u
u
u
u

RU
950

160J
u

1110
1150

u
u

780
730

330B
u

670
480
580
430
80J
400

SS96-02-01
1'

16-Jul-96

u
u

70J
u
u
u
u
u
u
u
u
u

RU
480
70J
30J
480
660
u
u

370
410

200B
u

320
270
270

170J
. 50J

180

SS96-03-01
r

16-Jul-96

u
u
u
u

t u

u
u
u
u
u
u
u

RU
50J
u
u

80J
80J
u
u

40J
60J

90BJ
u

50J
40 J
30J
u
u
u

SS96-04-01
r

16-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u

RU
40 J

u
u

40J
50J
u
u

v 30J
40J

120BJ
u

40J
30J
30J
u
u
u

SS96-05-01
r

16-Jul-96

u .
u
u
u
u
u
u
u
u
u
u
u
u

40J
u
u

50J
60J
u
u

30J
40J

70BJ
u

30J
30J
30J
u
u
u

•n

SS96-06-01
r

16-Jul-96

u
u

80J
u
u
u
u
U !

u
u
u
u
u

540
110J
60J
640
670

U '

u
510
520

80BJ
. u
480
350
380
250
60J
270

4.1

SS96-06-01-01
r

16-Jul-96

u
u

90J
, u
u
u

40J
u
u
u
u
u
u

700
150J
80J
730
760
u
u

540
530

80BJ
u

500
350
400
260
70J
240



Tc. I
Fort Des Moines, Des Moines, Iowa

Old Dump Site
1996 Surface Soil Analytical Data

Pesticides

All Sample IDs begin with "ODS-"

1.
2

3.
4.
5.
3.
7. .
8.
9.
10.
11.
12.
13.
14.
15.
16.
17
18.
19.

ANALYTE
Aldrin
Alpha BHC
Beta BHC
Delta BHC
Lindane
Chlordane
4,4-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Hentachlor Eooxide

Methoxychlor
Toxaphene

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
Reporting

limit

pg/kg 5
pg/kg 5
ug/kg
ug/kg
pg/kg
pg/kg
ug/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
uo/kn

pg/kg
pg/kg

10
5
5
5
10
10
10
10
5
10
10
10
10
5
5

20
75

SS96-01-01
T

16-Jul-96

SS96-02-01
r

1B-Jul-96

u u
u
u
u

u
u
u

u u
u I u

26 I u
94

94 R
u
u
u
u
u
u
u
I]

u
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

R: Data Rejected during data validation
i

15
39

SS96-03-01 SS96-04-01
r

16-Jul-96

u
u
u
u

r
SS96-05-01

r
16-Jul-96 | 16-Jul-96

u u
u u
u
u

u u
u u
u

19
20

u ! u
u u
u • u
u
u
u
u
u
u
u

u
u
u
u
u

11
30
37
u
u
u
u
u
u
u
u

u | u
u ! u

i

i
i

u
u
u
u
u
15
12
u
u

u
u
u
u
u
u
u
u

SS96-06-01 SS96-06-01-01
r

16-Jul-96
r

16-Jul-96

u | u
u u
u
u
u
u

44
150
130

1 u
u
u
u
u
u
u
u
u
u

————————__

u
u
u
u

52
150
130
u
u
u
u
u
u
u
u
u
u



Fort Des Moines, Des Moines, Iowa
Old Dump Site

1996 Surface Soil Analytical Data

Metals

1.
2.
3.
4.
5.
6.
7. '
8.
9.
10.
11.
12.
13.

All Sample IDs begin with "ODS-"

ANALYTE
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
mg/kg
mg/kg,
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

,:

Reporting
limit
0.4
0.5
0.1
0.1
0.2
0.6
1

0.04
0.1
1

0.2
0.6
0.1

SS96-01-01
r

16-JUI-96

u
8.2
2.2
2.1

22.3
47.9
127
0.16
34.4

u
u

1.3
484

u: undetected below the value given in the "Reporting limit" column
J: .estimated concentration
B: present in blank

J-: biased low

SS96-02-01
r

16-Jul-96

1.4J-
10
0.7
0.8

, 19
36.4
2580
0.17
18.9

u .
u

1.5
206

SS96-03-01
r

16-JUI-96

u
5.9

: 0.7 :
u

18.5
17.4
38
0.4

22.8
u
u
u

114

SS96-04-01
r

16-Jul-96

u
7.1
0.06
0.01
17.2
16.8
71

0.05
19.1

u
u
u

91.2

SS96-05-01
r

16-Jul-96

u
6.9
0.6
0.2
15.7
16.7
24

0.05
20.3

u
u
u

88.9

,'

.1

SS96-06-01
r

16-Jul-96

0.5
9.5
2.6

' 2.2
27.5

: 73.7
548
0.26
58.8

u
u

0.9
394

SS96-06-01-01
r

16-JUI-96

u
9.5
2.2
2.3
19.4
74.8
121
0.27
48.9

u
u
u

490

;•



APPENDIX F-2

VALIDATED ANALYTICAL DATA

FOR BUILDING 67



T,. 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

.

.

.

,

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27
28
29.
30.
31
32
33
34
35

—

II Sample IDs begin with "B67-" Sample Location:

ANALYTE
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Acetone
,1-Dichloroethene-

Carbon disulfide
Methylene chloride
rans-1 ,2-Dichloroethene
,1-Dichloroethane

c/s-1 ,2-Dichloroethene
Chloroform

,2-Dichloroethane
Vinyl acetate
2-Butanone

,1 ,1-Trichloroethane
Carbon tetrachloride
Senzene
'richloroethene
1 ,2-Dichloropropane
Bromodichloromethane
c/s-1 ,3-Dichloropropene
/rans-1 ,3-Dichlorpropene
1 .1 ,2-Trichloroethane
Dibromochloromethane
Bromoform
2-Hexanone
Toluene
4-Methyl-2-pentanone
fetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1 ,1 ,2,2-Tetrachloroethane

Sample Depth (feet):
Date Sampled:

UNITS
Pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

. pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

• pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
10
10
10
10
50
5.0
5.0
5.0
5.0
5.0
5.0

. 5.0
5.0
50
50
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25
5.0
25
5.0
5.0
5.0
5.0
5.0
5.0

SB96-0102
2'

22-Jul-96

u
u
u
u
u
u
u
u
u

• u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
U'
u
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
Bold: value for 1 ,3<iichioropro

< *'

pene

SB96-0106
6'

22-Jul-96

u
u
u
u
u
u
u
u
u

;u
u
u

' u' •
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0110
10'

22-Jul-96

u
u
u
u
u
u
u
u

: u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0206
6'

18-Jul-96

u
u
u
u
u
u
u

3.5JB
'U

U i

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

... . — .

SB96-0206-01
6'

18-JUI-96

u
u
u
u
u
u
u
u
u,
u
u
u
u
u
u
u
u
u
u
u
u
u •
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0208
8'

18-Jul-96

u
u
u
u
u
u
u

3.4JB
u
u
u
u
u
u

. u
u
u
u
u
u
u
u
u
u
u
u
u'
u
u
u
u
u
u
u
u

•'*?

SB96-0210
10'

18-Jul-96

u
u
u
u
u
u
u

4.7JB
u
u

;U

U

U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0306
61

24-Jul-96

u
u
u
u
u
u
u
27
u
u
u
u
u

. u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u



V 1
Fort Des Molnes, Des Moines, Iowa

Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

.

.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22
23
24.
25.
26.
27
28
29
30
31
32
33
34
35

All Sample IDs begin with "B67-" Sample Location:

ANALYTE
hloromethane

vinyl chloride
3romomethane
Chloroethane
Acetone

,1-Dichloroethene
Carbon disulfide
Methylene chloride
rans-1 ,2-Dichloroethene
,1-Dichloroe thane

c/s-1 ,2-Dichloroethene
Chloroform
,2-Dichloroethane

Vinyl acetate
2-Butanone
1,1,1 -Trichloroethane
Carbon tetrachloride
Benzene
Trichloroethene
1 ,2-Dichloropropane
Jromodichloromethane
c/s-1 ,3-Dichloropropene
frans-1 ,3-Dichlorpropene
1 ,1 ,2-Trichloroethane
3ibromochlorome thane
Bromoform
2-Hexanone
Toluene
4-Methyl-2-pentanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1 .1 ,2,2-Tetrachloroethane

Sample Depth (feet):
Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
10
10
10
10
50
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25

' ~5.0"
25
5.0
5.0
5.0
5.0
5.0
5.0

SB95-0102
2'

22-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
Bold: value for 1 ,3-dichloropropene_ . _., |

SB96-0106
6'

22-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

--- •- -•

SB96-0110
10'

22-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0206
6'

18-Jul-96

u
u
u
u
u
u
u

3.5JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0206-01
6'

18-JUI-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0208
8'

18-Jul-96

u
u
u
u
u
u
u

3.4JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

i

SB96-0210
10'

18-Jul-96

u
u
u
u
u
u
u

4.7JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

S 896-0306
6'

24-Jul-96

u
u
u
u
u
u
u
27
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

I I———



Fort Des Molnes, Des Moines, Iowa
Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

.

.

.
I.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
?4
25.
26.
27.
28.
?q
30.
31.
32.
33.
34.
35.

Ml Sample IDs begin with "B67-" Sample Location:

&NALYTE
Chloromethane
Vinyl chloride
Jromomethane
Chloroethane
Acetone
,1-Dichloroethene

Carbon disulfide
Methylene chloride
rans -1 ,2-Dichloroethene .
,1-Dichloroethane

c/s-1 ,2-Dichloroethene
Chloroform

,2-Dichloroethane
Vinyl acetate
2-Butanone
,1,1-Trichloroethane

Carbon tetrachloride
Benzene
Trichloroethene

,2-Dichloropropane
Bromodichloromethane
c/s-1 ,3-Dichloropropene,
rans-1 ,3-Dichlorpropene
1 ,1 ,2-Trichloroethane
Dibromochloromethane
Bromoforrh
2-Hexanone
Toluene

4-Methyl-2-pentanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1,1 ,2,2-Tetrachloroethane

Sample Depth (feet):
Date Sampled:

UNITS
pg/kg
pg/kg
ug/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg .
pg/kg
pg/kg
•pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
10
10
10
10
50
5.0
5.0
5.0
5.0

> 5.0
5.0

. 5.0
5.0
50
50

- 5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25
5.0
25
5.0
5.0
5.0
5.0
5.0
5.0

SB96-0308
81

24-Jul-96

U
u
u
u
u
u
u

23
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0308-01
8'

24-Jul-96

U
u
u
u
u
u
u

. U . •:'
u

f U
u
u
u
u :
u
u
u
u
u
u
u
u
u
u

. u
u
u
u
u
u
u .
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
3: present in blank
Bold: value for 1,3-dichloropropene

. V—.< •-!.»•

SB96-0310
10'

24-Jul-96

u
u
u
u
u
u
u

4.2JB
; u.

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0404
4'

23-Jul-96

u
u
U '
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0406
6'

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u >
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0410
10'

23-Jul-96

u
u
u
u
u
u
u

.. u.
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0502
2'

23-JUI-96

u
u
u
u
u
u
u

; 7.8
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

, u
u
u
u
u
18
u
u
u
u
u

e>

SB96-0504
4'

23-Jul-96

u
u
u
u
u
u
u

. ' . u .
u
u :

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

8.7
u
u
u
u
u

-<-•

SB96-0510
10'

23-Jul-96

u
u
u
u
u
u
u
u ;

I u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

. u
•i u

u
u
u
18
u
u
u
u
u



1^ .1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

'-

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25
26
27
26
29
30
31
32
33
34
35

All Sample IDs begin with "B67-" Sample Location:

ANALYTE
hloromethane

Vinyl chloride
Jromomethane
Chloroethane
Acetone
,1-Dichloroethene

Carbon disulfide
Methylene Chloride
rans-1 ,2-Dichloroethene
,1-Dichloroethane

Chloroform
,2-Dichloroethane

Vinyl acetate
2-Butanone
,1,1-Trichloroethane

Carbon Tetrachloride
Benzene
Trichloroethene
1 ,2-Dichloropropane
3romodichloromethane

c/s-1 ,3-Dichloropropene
frans-1 ,3-Dichlorpropene
1 ,1 ,2-Trichloroethane
Dibromochloromethane
Bromoform
2-Hexanone

oiuene
4-Methyl-2-pentanone
Tetrachloroethene
Chlorobenzene
=thytbenzene
Xylenes (total)
Styrene
1 ,1 ,2.2-Tetrachloroethane

Sample Depth (feet):
Date Sampled:

UNITS
pg/kg
pg/kg
PS/kg
pg^g
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
P3/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
10
10
10
10
50
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25
5.0
25
5.0
5.0
5.0
5.0
5.0
5.0

SB96-0604
4'

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

380
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration I
B: present in blank |
Bold: value for 1 ,3-dichloropropene

I -f ——

SB96-0606
6'

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

66
u
u
u
u
u

SB96-0608
8'

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

62
u
u
u
u
u

SB96-0702
2'

23-Jul-96

u
u
u
u
u
u
u

9.3"
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

76
u
u
u
u
u

SB96-0706
6'

23-Jul-96

u
u
u
u
u
u
u

5.7
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

35
u
u
u
u
u

SB96-0706-01
6'

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
89
u
u
u
u
u

SB96-0708
8'

23-JUI-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

5.8
u
u
u
u
u
u
u
u
u
u
u
u

190
u
u
u
u
u

SB96-0802
2'

24-Jul-96

u
u
u
u
u
u
u

4.9JB
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

3.3J
u
u
u
u
u

_ I

SB96-0806
6'

24-JuI-96

u
u
u
u
u
u
u

48
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u



Fort Des Moines, Des Moines, Iowa
Former Building 67
1996 Soil Boring

Analytical Data, Volatile Organics

.

.

,.
I.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29
30
31
32
33
34
35

_ ,

All Sample IDs begin with "B67-" Sample Location:

ANALYTE
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Acetone
1,1-Dichloroethene
Carbon disulfide
tf ethylene chloride
rans-1 ,2-Dichloroethene
1,1-Dichloroethane
c/s-1 ,2-Dichloroethene
Chloroform
1 ,2-Dichloroethane
Vinyl acetate
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
Trichloroethene
1 ,2-Dichloropropane
3romodichloromethane
c/s-1 ,3-Dichloropropene
trans-\ ,3-Dichlorpropene
1 , 1 ,2-Trichloroethane
Dibromochloromethane
Bromoform
2-Hexanone
Toluene
4-Methyl-2-pentanone
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1 ,1 ,2,2-Tetrachloroethane

Sample Depth (feet):
Date Sampled:

UNITS
pg/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg :

pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit
10
10
10
10
50
5.0
5.0

.5.0
5.0
5.0
5.0
5.0
5.0
50
50

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

- 5.0
.25
5.0
25
5.0
5.0
5.0
5.0
5.0
5.0

SB96-0810
10'

24-Jul-96

u
u
u
u
u
u
u

40'
. u

• u
u
u
u
u
u

.u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0902
2'

24-Jul-96

u
u
u
u
u
u
u
u
u

. u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

7.9
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank
Bold: value for 1 ,3-dichior<..... .... ... . . . . . . . .jpropene

'.* I

SB96-0906
6'

24-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u •
u
u
u
u
u
u

SB96-0910
10'

24-Jul-96

u
u
u
u
u
u
u
39
U '

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Ifl



T 1
Fort Des Moine. .s Moines, Iowa

Former Building 67
1996 Soil Boring
Analytical Data

Pesticides

i All Sample IDs begin with "B67-" Sample Location: SB96-0102 SB96-01Q6 | SB96-0110 SB96-020B B96-0206-0
Sample Depth (feet): 2' 6' | 10'

!

1.
2.
3.
4.

ANALYTE
Aldrin
Alpha BHC
Beta BHC
Delta BHC

5. Lindane
3.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
i

Date Sampled:! 22-Jul-96 22-Jul-95

UNITS
pg/kg
ug/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit

5
5
10
5
5
5

pg/kg 1 0
ug/kg i 1 0
pg/kg
ug/kg
pg/kg
Mg/kg
pg/kg
pg/kg
ug/kg
ug/kg
ug/kg
pg/kg

10
10

i
i

u
u
u

u
u
u

u u
u u

420
340
880

2200
1100

5 u
10 i u
10 ! u
10 u
10
5
5

20
pg/kg j 75

u
u
u
u

22-Jul-96
6'

18-Jul-96

u ! u
u u
u u
u
u
u
u
u

u

SB96-0208
6' 8'

18-JUI-96

u
u
u

SB96-0210 SB96-0306
10'

1 8-Jul-96 | 1 8-Jul-96
I
i

u

6'
24-Jul-96

u u
U U i U

u u u
u u

u u
74
42
37

u 35
u u 11
u u u
u i u | u
u j u
u

u u
u u
u u
u u
u u

l«rwiu. vcaii^L IWI \* i iwis*JK 1 lui 1 :

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank i

u
u
u
u
u
u

u
u
u
u

62
43
34
39
u

u
u
u
u
u

u
u
u
u

u
u
u
u

U i U
u u

u u u
u u u u
u u u u
u u u u
u
u

u u
u i u

u u
u ! u

u

u
u
u

U U j U

u u i u
u

u u
U U U i U

! i

I I ; :

I • |



Ta^.^ 1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring Analytical Data

Pesticides

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

All Sample IDs begin with "B67-" Sample Location:

ANALYTE
Aldrin
Alpha BHC
Beta BHC
Delta BHC'
Lindane
Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Bold: value for endosulfan

Sample Depth (feet):
Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg •
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit

5
5
10
5
,5
5
10
10
10
10
5
10
10
10
10
5
5

20
75

SB96-0308
8'

24-Jul-96

u
u
u
u
u
u
u
u
13
u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

SB96-0308-01
8'

24-Jul-96

u
u
u

, u
u
u
u
u
13
u
u
u
u
u
u
u
u
u
u

I

SB96-0310
10'

24-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

. u

SB96-0404
4'

23-Jul-96

u
u
u :
u

: u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0406
6'

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0410
10'

23-Jul-96

u
u
U :

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0502
2'

23-Jul-96

u
u
u
u
u

810
310
440
1300
180
u
u
u
u
u
u
u
u
u

SB96-0504
4'

23-Jul-96

<250
<250
<500
<250

•<250
12000
5500
2300
26000
1400
<250
<500
<500
<500
<500
<250
<250
<1000
<3800

SB96-0510
10'

23-Jul-96

<250
<250
<500
<250
<250
5300
2600
820 '

12000
750

<250
<500
<500
<500
<500
<250
<250
<1000
<3800



Fort Des Moines, Des Moines, Iowa
Former Building 67

1996 Soil Boring
Analytical Data

Pesticides

1.
2.
3.
4.
5.
6.
7.
8.
9.

All Sample IDs begin with "B67-" Sample Location: SB96-0604 ; SB96-0606 SB96-0608 SB96-0702 > SB96-0706 SB96-0706-0

ANALYTE
Aldrin
Alpha BHC
Beta BHC
Delta BHC
Lindane
Chlordane
4,4'-DDD
4,4'-DDE
4.4'-DDT

10. jDieldrin
11. | Alpha Endosulfan
12.
13.

Beta Endosulfan
Endosulfan Sulfate

14. Endrin
15. j Endrin Aldehyde
16. Heptachlor
1 7. | Heptachlor Epoxide
18.
19.

Methoxychlor
Toxaphene

Bold: value for endosulfan

Sample Depth (feet):
Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
pg/kg 1
pg/kg
pg/kg
pg/kg
pg/kg
Pg/kg
pg/kg

4' 6' ! 8'
23-Jul-96 j 23-Jul-96 23-Jul-96

Reporting
limit |

5
5
10
5

u u
u ! u
u
u

u
u

2' i 6' b1

23-Jul-96 23-Jul-96

u \ u
u
u
u

5 u ; u u
5
10
10
10
10

pg/kg j 5
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg
pg/kg

u ; u
u u
u
13

u
u

u [ u
u

10 u
10 u

u
u
u

u
u
u

u
u
u

u
u

23-Jul-96

u
u

u u
u

u u
300
14
20

u j 22
u

u
u
u

u
u
u
u
14

u i 15
73 u u

u u i u u
u u | u
u | u

10 i u u ' u
10
5
5

20
75

u s u ; u
u u u
U U i U

u
u

ir nndptfV-tpH hplnw thf» vnlnp nivvn in thn "Rpnnrtinn limit" rnlnmn

J: estimated concentration
B: present in blank

u
u

u
u

u
u u

u u i u
u ! u
u u
u u
u u
u u

u
u
u
u
u

SB96-0708
a

23-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB9B-0802! SB96-080B
2' 6:

24-Jul-96 24-Jul-96

u
130
550
u

140
19000
4300
2400

20000
570

<100
<200
<200
<200
<200
<100
<100
<400
<1500

I
I ————

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u



Fort Des Moines, Des Moines, Iowa
Former Building 67

1996 Soil Boring
Analytical Data

Pesticides

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

All Sample IDs begin with "B67-" Sample Location:

ANALYTE
Aldrin .
Alpha BHQ
Beta BHC
Delta BHC
Lindane
Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor :
Heptachlor Epoxide
Methoxychlor
Toxaphene

Bold: value for endosulfan

Sample Depth (feet):
Date Sampled:

UNITS
pg/kg
pg/kg
pg/kg
ug/kg
ug/kg
pg/kg
ug/kg
pg/kg
pg/kg
ug/kg
pg/kg
ug/kg
ug/kg

, pg/kg
pg/kg

• pg/kg
pg/kg
pg/kg
pg/kg

Reporting
limit

5 .
5

;10

5
5
5
10
10
10

.10.
5
10
10
10
10
5 ;
5

20
75

SB96-0810
10'

24-Jul-96

: u
u

. u
u
u

100
57
13
75

. 87
u
u
u
u

, u
u
u
u
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

SB96-0902
21

24-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0906
6'

24-Jul-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB96-0910
10'

24-Jul-96

u
u .' ,

;i U .

U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u



1. .1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1995 Soil Boring Analytical Data

Herbicides

!AII sample IDS begin with "B67-" < Sample Location: SB96-0102 ; SB96-0106! SB95-0110 SB96-020SJ SB96-Q206-01
j I Sample Depth (feet):] 2' 6'
i

2~
3.
4.
5.
3.
7.
8.
9.
10.

ANALYTE
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP

Date Sampled: 22-jui-S6 22-Jui-S6

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reporting
limit
0.02
0.02
0.02
0.02
0.13
0.13
0.13
0.13
13
13

U
u
U
u

<0.12
<0.12
<0.12
<0.12
<12

———————

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

u
u
u

10'
22-Jui-9G

u
u
u

u u
O.12
<0.12
<0.12
<0.12
<12
<12

<0.12

D b
16-Jui-9G IB-Jui-96

u
u
u
u

<0.12
<0.12 i <0.12
<0.12
<0.12
<12

<0.12
<0.12
<12

<12 i <12

U
U

U
U
u
u
u
u
u

SB96-0208 SB96-0210
10'

13-Jui-95 18-Jui-9B

<0.03
<0.03
<0.03
<0.03

u
u
u
u
u

u j u

<0.03
<0.03
<0.03
<0.03

u
u
u
u
u
u

SB96-03Q6: SB96-03Q8 SB96-0308-01

24-Jui-S6

<0.03
<0.03
<0.03
<0.03
<0.12
<0.12
<0.12
<0.12
<12
<12

8' 8'
7/24/95 i 7/24/96

<0.03
<0.03
<0.03
<0.03

U
u

O.03
<0.03
<0.03
<0.03

u
u

u | u
u i u
u
u

i
i

i

u
u

I |
1



Fort Des Moines, Des Moines, Iowa
Former Building 67

1996 Soil Boring Analytical Data

Herbicides

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

All Sample IDs begin with "B67-"

ANALYTE
2.4.5-T
2.4,5-TP (Silvex)
2.4-D
2.4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb .
MCPA
MCPP

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reporting
limit
0.02
0.02
0.02
0.02

,0.11
0.11
0.11
0.11
11
11

SB96-0310
10'

24-Jul-96

u
u
u
u

<0.13
<0.13 .'
<0.13
<0.13
<13
<13

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration .
B: present in blank
M: Reporting limit higher than normal due to matrix interferences.

1

SB96-0404
4'

23-JUI-96

u
u
u
u
u
u
u
u

<12
<12

SB96-0410
10'

23-JUI-96

u
u
u
u
u
u
u
u

<12
<12

SB96-0502
2'

23-Jul-96

u
u
u
u
u
u

. u
u
u
u

SB096-050
4'

23-Jul-96

u
u
u
u

<0.12
<0.12
<0.12 ,-
<0:12
<12
<12

SB96-0510
10'

23-Jul-96

u
u
u
u

<0.12
<0.12
<0.12
<0.12
<12
<12

SB96-0604
4'

23-Jul-96

u
u
u
u

<0.12
<0.12
<0.12
<0.12
<12
<12

SB96-0606
6'

23-Jul-96

<0.10
<0.10
<0.10
<0.10
<0.12 :

<0.12
•<0.12
<0.12
<49
<49
M

SB96-0608
8'

23-Jul-96

u
u

. u
u

<0.12
<0.12
<0.12 .!

• <0.12
' <13

<13

!



Fort Des Moines, Des Moines, Iowa
Former Building 67

1996 Soil Boring Analytical Data

Herbicides

JAII Sample IDs begin with "BB7-" Sample Location: ; SB96-0702 SB96-0706 ; SB96-0706-01
j | Sample Depth (feet):! 2'

Date Sampled: 23-Jui-96
1
IANALYTE

1.
2.
3.
4.

2,4.5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB

5. iDalapon
eT1

7.
8.
9.
10.

Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP

UNITS
mg/kg
mg/kg
mg/kg

Reporting
limit
0.02 u

6' : 6'

23-Jui-96 ; 23-JUi-9b

SB96-0708 SB96-0802 SB96-0806 SB96-0810 SB96-0902 SB95-0906 ; SB95-0910
8' 2' 6' 10' 2' 6' T 10'

23-Ju!-9o i4-Jui-96 24-JUJ-96 ^4-Jui-96 ^4-Jui-96 \ 24-Jui-9G 24-Jui-S5

I
U U u

0.02 U ; U

0.02 u u
mg/kg ! 0.02 f u i u

u u
u u
u u

mg/kg 0.11 u | <0.13 <0.12 | <0.13
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.11 u I O.13 i <0.12
0.11
0.11
11
11

u | O.13 <0.12
u
u
u

I

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

!

___ I

<0.13
<13
<13

<0.12
<12
<12

j
!

u u j u u u i u
u
u
u

<0.12
<0.13 <0.12
<0.13 <0.12
<0.13
<13
<13

<0.12
<12
<12

u u ; u
u u
u u

O.13 <0.13
<0.13
<0.13
<0.13
<13

<0.13

u u
u u u
u u

<0.12 O.12
<0.12

<0.13 i <0.12
<0.13
<13

——— ? —————— 1___

I

<0.12
<12
<12

<b.i2
<0.12
<0.12
<12
<12

i

u
<0.13
<0.13
<0.13
<0.13
<13
<13

! i i

i ! !
| i

! • I Ii i
|

! j



i. .d

Fort Des Moines, Des Moines, Iowa
Former Building 67

1996 Soil Boring Analytical Data

Metals

1.
2.
3.
4.
5.
6.
7;
8.
9.
10.
11.
12.
13.

All Sample IDs begin with "B67-"

ANALYTE
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Thallium
Zinc
Arsenic
Selenium
Mercury

Sample Location:
Sample Depth (feet):

Date Sampled:

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg •

Reporting
limit
0.4
0.1
0.1.
0.2 ,
0.6
1

0.1. !
0.2
0.6
0.1

. 0.5
1

0.04

u: undetected below the value given In the "Reporting limit" column
J: estimated concentration
B: present in blank

SB96-0102
2'

22-Jul-96

u
0.6
0.1
19.8
18.7
22.5
22:3

u
u

80.9
9.7
u
u

SB96-0106
61

22-Jul-96

u
0.7
u

20.8
21.2
11

26.9 >
."U

u
82.1
9.8
u
u

SB96-0110
101

22-Jul-96

u
0.5
u
19

19.6
10

24.9
, u

u
74.9
8.8
u
u

SB96-0206
61

18-Jul-96

u
0.7
u

25.6
20.4
13
26
u

;' u
73.6
11.4

<0.05
u

SB96-0206-01
61

18-Jul-96

u
0.7
u

20.6
22.6
,15.7
27.7

u
u

' 79.2
11.9'
<0.05

u

SB96-0208
81

18-Jul-96

u
0.5
0.3
17.8
19.6
13.6

1 31.4;
u !'

;' • u
71.2
10.2

<0.05
0.04

SB96-0210
10'

18-Jul-96

u
0.5
0.2
16.4
19.4
13.4
27.5 .

•• u ;'
u

66.9
10.6

<0.05
0.06

SB96-0306
61

24-JUI-96

u
0.8
u

20.1
20.6
14.7 .
22.7

u
u

75.3
9.9
u
u

SB96-0308
81

24-Jul-96

u
0.7
u

18.7
18.9
15.6
28.2
. u
u

71.4
10.2
u
u

SB96-0308-01
8'

24-Jul-96

• u
0.7
u

18.1
20
15

27.9
• u

u
72.7
,10.1

u
u



Fort Des Moines, Des Moines, Iowa
Former Building 67

1996 Soil Boring Analytical Data

Metals

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

All Sample IDs begin with "B67-" Sample Location:

ANALYTE
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Thallium
Zinc
Arsenic
Selenium
Mercury

Sample Depth (feet):
SB96-0310

10'
Date Sampled: | 24-Jul-96

UNITS
Reporting

limit
mg/kg j 0.4
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.1
0.1
0.2
0.6

l_ 1

u
0.6
u

18.9
18.8
12

SB96-0404
4'

23-Jul-96

u
0.8
u

SB96-0406
6'

23-Jul-96

u
0.7
u

21 18.1
20.6
15.9

0.1 23.3 20.9
0.2
0.6
0.1
0.5
1

0.04

u
u

70.6
9.6
u
u

u
u

72.9
11.6

u
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

20.8
15.6
28.5

u
u

78,9
11.1

u
u

SB96-0410
10'

23-Jul-96

u
0.5
u

18.1
16.4
11.9
20.9

u
U

68.3
8.3
u
u

SB96-0502
2'

23-Jul-96

u
0.6
u

19.9
20.7
22.8
22.7

u
u

84
10.7

u
u

SB96-0504
4'

23-Jul-96

u
0.7
u

19.9
21.7
23.7
25
u
u

93.9
9.6
u
u

SB96-0510
10'

23-Ju!-96

u
0.6
u

19.1
18.1
26.4
23.6

u
u

76.6
9.2
u
u

SB96-0604
4'

23-Jul-96_j

u
0.6
u

18.5
15.9
16.2

SB96-0606
6'

23-JUI-95

u
0.7
u

20,7
20.1
14.8

19.5 i 26
u
u

61.5
10.3
0.6
u

u
u

67.9
12
u
u

!



Fort Des MOines, Des Moines, Iowa
Former Building 67

1996 Soil Boring Analytical Data

Metals

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

All Sample IDs begin with "B67-" Sample Location:

ANALYTE
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead ;
Nickel . . ,
Silver
Thallium
Zinc
Arsenic
Selenium
Mercury

Sample Depth (feet):
Date Sampled:

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reporting
limit
0.4
0.1
0.1
0.2
0.6
1

0.1
0.2
0.6
0.1
0.5
1

0.04

SB96-0608
8'

23-JUI-96

u
0.7
0.9
18.5
22.8

15 ,
: 99.1

u
U

65.2
10.1

u
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

SB96-0702
2'

23-Jul-96

u
0.6
u

17.6
14.5
15.5
19

, u ,'
u

61.6
8.6
0.6
u

SB96-0706
6'

23-Jul-96

u
0.6
0.1
18.2
20.6.
15.5
28.8

u
u

77.2
12
u
u

SB96-0706-01
6'

23-Jul-96

u
0.6
u .

19.4
21

14.7
27.7

u
u

78.2
11.3

u
u

SB96-0708
8'

23-Jul-96

u
0.5
0.2
18.9
19.4

,' 13.6
29.2
i U

u
69.8
10.8

u
u

SB96-0802
2'

24-JUI-96

u
0.7
u
18

16.3
36.6
22.2

u
u

76.8
8.4
u
u

SB96-0806
6'

24-Jul-96

u
0.7
u

18.1
21.1
14.7
23:8

u
u

66.5
9.9
u
u

SB96-0810
10'

24-Jul-96

u
0.6
u

17.5
17.7
13.5
23.1
' u

u
57.9

9
u
u

SB96-0902
2'

24-JuI-96

u
0.5
u
15

14.5
16.4

,' 20.8
u
u

54.9
7
u
u



i. ,e
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Soil Boring Analytical Data

Metals

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

All Sample IDs begin with "B67-" ; Sample Location:
Sample Depth (feet):

ANALYTE
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Date Sampled:

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reporting
limit
0.4
0.5
0.1
0.1
0.2
0.6
1

0.04
0.1
1

0.2
0.6
0.1

i>BS6-0905
6'

24-JUI-96

u
10.3
0.7
u

21
20.8
17
u

22.1
u
u
u

68.4

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

SB96-091G
10'

24-Jul-96

u
9.6
0.6
u

17.7
19.1
13.7

u
24.9

u
u
u

71.5

Page 1



Fort Des Moint 5 Moines, Iowa
Former building 67

1996 Monitoring Well
Analytical Data

Volatile Organics

I.

..

1.

i.

'

8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34
35

All Sample IDs begin with "B67-"

ANALYTE
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Acetone

,1-Dichloroethene
Carbon disulfide
Methylene chloride
rans-1 ,2-Dichloroethene
1,1-Dichloroethane
c/s-1 ,2-Dichloroethene
Chloroform
1 ,2-Dichloroethane
Vinyl acetate
2-Butanone (MEK)
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
c/s-1 ,3-Dichloropropene
frans-1 ,3-Dichlorpropene
1 ,1 ,2-Trichloroethane
Dibromochloromethane
3romoform
2-Hexanone
Toluene
4-Methyl-2-pentanone (Ml
Tetrachloroethene
Chlorobenzene
Ethylbenzene
Xylenes (total)
Styrene
1 .1 ,2,2-Tetrachloroethane

UNITS
M9/I.
Pg/l

' Pg/l
Mg/l
pg/i
pg/i
ug/l
pg/i
ug/l
pg/l
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
pg/i
ug/i
pg/i
pg/l
pg/i
pg/i
pg/i
pg/i
pg/i
Mg/i
pg/i
pg/i
pg/i
ug/i
pg/i
ug/i

Sample Location:

Date Sampled:
Reporting limit

10
10
10
10
50
2.0
2.0

20,0
2.0 :

2.0
2.0

50.0
2.0
25
50

50.0
5.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
25

2.0
25

2.0
2.0
2.0
2.0
2.0
2.0

GW96-0100

20-Aug-96

u
u
u
u
u
u
u
u ,
u
u
u
u
u
u
u
u

1.9J
u
u
u
u
u
u
u
u
u
u
u
u

1.2J
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B_^ present in blank ——————
"ilfelue for 1 ,3-dichloropropene |

GW96-0101
(duplicate of 01 00)

20-Aug-96

u
u
u
u
u
u
u
u

' U ;

U '
u
u
u
u
u
u

2.3J
u

1.3J
u
u
u
u
u
u
u •
u
u
u

1.3J
u
u
u
u
u

GW96-0200

20-Aug-96

<100
<100
<100
<100
<500
<20
<20
37
<20
•<20
<20
560
<20
<250
<500
<20
13J
28
<20
<20
<20
<20
<20
<20
<20
<20
<250
<20
<250
1100
<20
<20
<20
<20
<20

df'



Fort Des Moin s Moines, Iowa
Former building 67

1996 Monitoring Well
Analytical Data

Semivolatile Organlcs

: [All Sample IDs begin with "B67"
;

1.
2.
3.
4.

5.

6.
i7.
:8.
9.
10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
121.

22.

ANALYTE

Phenol
Bis(2-ch!oroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
2,2'-Oxybis(1<hloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
Bis (2-chloroethoxy)methane
2,4-Dichlorophenol
Napthalene
1 .2,4-Trichlorobenzene
4-Chloroaniline

23. I Hexachlorobutadiene
24.

!25.
!26.
:27.
\26.
!29.
30.
31.

i32-
'33.

34.
35.

4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocvdooentadiene
2,4,6-Trichlorophenol
2,4.5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphlhylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene

Sample Location: GW95-0100 GW96-0101 i GW96-0200
(duplicate of 010Q)|

i Date Sampled: 20-Aug-96 20-Aug-96 j 20-Aug-96
UNITS

pg/i
P9/I
pg/1
pg/1
pg/l

Reporting limit
5 ^ u u ! 5J

10 u
5
5
5

pg/1 50
pg/1 | 5

pg/i
pg/i
PS/1
pg/i
pgfl
pg/i
pg/i

.....PS"
^3/1..

pg/i
pg"
pg/i
pg/1
pg/i
pg/i
pgi
pg/i
PS/1
LID/I

P9/1
pg/i
pg/i
pg/i
pg/i
PS"
pg/i
pgfl
pg/l

u
u
u
u
u

10 U

5
10
5
5
10
5

100

10

u
u
u

u
u
u
u
u
u
u
u
u
u

u u
u
u
u
u

50 u
25 u
5 u
5 u
5 u
10 u
5 u
10 u
10 U

20 u
5 u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
6.4
u
3J

u
u
u
u
u
u
u
u

330D
u
u
u
u

170
9.6
u
u
u
u
u
u

13
5 u u 92
5 u u u

50
5

5

——— 12 ———
50
5

u: undetected below the value given in the "reporting lim t" column
J: estimated concentration
B: present in blank

r

D: derived from 1:4 dilution of extract.

U ' U U

U j U U

U U j U

U LI U

u i u I u
u : u

!

—————— j ——————

u



1v ...-I '

Fort Des Moines, Des Moines, Iowa
Former Building 67

1996 Monitoring Well
Analytical Data

Semivolatile Organics

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

All Sample IDs begin with "B67-"

ANALYTE
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotbluene
Diethyl phthalate :
4-Chlorophenyl phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methy!phenol
M-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate.
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
Bis(2-ethylhexyl)phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

UNITS
ug/l
ug/i
ug/l

. ug/i
ug/l
Mg/l
ug/l
ug/l .
ug/l
ug/i
ug/i
ug/i
ug/i
ug/i
ug/i
ug/i
ug/i
(jg/i
ug/i
ug/l
ug/l
pg/i
pg/i
|jg/i
pg/i
ug/i
ug/i
ug/i
Mg/i
M9/1

Sample Location:

Date Sampled:
Reporting limit

50
50
5

,10
. 5

5
5

50
50
5
5
5

50
5
5
5
5
5 , .
5

20
5
5
5
5
5
5
5
5
5
5

u: undetected below the value given in the "Reporting limit" column
J: estimated conce-^ation
B: preseiijin blank-*-

GW96-0100 .

20-Aug-96

u
u
u

1 u
u

" u i
u
u
u
u
u
u
u
u
u
u
u
u
u.
u
u
u

5.8B
u
u
u
u
u
u
u

GW96-0101
(duplicate of 01 00)

20-Aug-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

2J
u
u
u

7.3B
u
u
u
u
u
u
u

GW96-0200

20-Aug-96

u
u
u
u
u
u
,u
u
u
u
u
u
5J
u
u
u
u
u
2J
u
u
u

5BJ
u
u
u
u
u
u
u

w)
<*'•



Fort Des Moines, Des Moines, Iowa
Former Building 67

1996 Monitoring Well Analytical Data

Metals

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

All Sample IDs begin with "B67-"

ANALYTE
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Thallium
Zinc
Arsenic
Selenium
Mercury (inorganic)

Sample Location:

Date Sampled:

UNITS
ug/l
ug/l
ug/l
ug/l
ug/l

Reporting
limit
50
2
4

ug/l
ug/I
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

5
100

0.2

GW96-0100

20-Aug-96

U
2
u

GW96-0101
(duplicate of 0100)

20-Aug-96

U
u
u

255 161
42 22
22
177

u
u

116
17
4
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank
#: lead value is an "action value", not Region 3 RBC

9
113
u
u

60
8
3
u

GW96-0200

20-Aug-96

U

U

U
214
37
15

167
u
u

241
16
2
u

|
!

Page 4



Tc. --1
Fort Des Moines, Des Moines, Iowa

Former Building 67
1996 Monitoring Well

Analytical Data

Pesticides

1.
2;
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

All Sample IDs begin with "B67-"

ANALYTE
Aldrin
Alpha BHC
BetaBHC ,'
Delta BHC
Lindane
Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Alpha Endosulfan
Beta Endosulfan
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor .
Heptachlor Epoxide .
Methoxychlor
Toxaphene

• • •
Bold: value for endosulfan

UNITS

M9/I
pg/i
pg/i
pg/l
M9/I
pg/l
M9/I
M9/I
M9/I
M9/I
pg/l
M9/I
M9/I
M9/I
M9/I
pg/i
M9/I
M9/I
M9/I

Sample Location:

Date Sampled:
Reporting limit

0.05 ,.
0.05 .

, 0.1
0.05
0.05
0.05 .
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.05
0.1
0.2
0.75

GW96-0100

20-Aug-96

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u: undetected below the value given in the "Reporting Limit" column
J: estimated concentration
B: present in blank

GW96-0101
(duplicate of 01 00)

20-Aug-96

u .
u
u
u
u

: u
u
u
u
u
u
u
u
u
u
u
u
u
u

-

GW96-0200

20-Aug-96

<2
83
4
5

'17
<2
<3
<3
<3
<3
<2
<3
<3
<3
<3 .
<2
<2
<6

<23

(77



Fort Des Moines, Des Moines, Iowa
Former Building 67

1996 Groundwater Analytical Data

Herbicides

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

all ggrri'iig inc tgAin >y!»h "ng7_"

ANALYTE
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP

Sample Location: GW95-0100 i GW95-Q1Q1 ' GW96-Q2QQ
I

Date Sampled:

UNITS
Reporting

limit
ug/l i 1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

1
1
1
5
5
5
5

ug/l 500
ug/l 500

I

I (duplicate of 01 00)
20-Aug-96 20-Aug-96 20-Aug-96

1

u
u
u
u
u
u

i
I

i
u
u
u
u

<4.0 (M)
<4.0 (M)
<4.0 (M)
<4.0 (M)

u <20 (M)
u

u u
u u
u
u

u: undetected below the value given in the "Reporting limit" column
J: estimated concentration
B: present in blank

——————— I ———————————

M: Reporting limit higher than normal due to matrix interferences.

u
u

<20 (M)
<20 (M)
<20 (M)

<2000 (M)
<2000 (M)
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June 25, 1996

Mr. Loren W. Braun
Braun Intertec Corporation
P.O. Box 39108
6801 Washington Avenue South
Minneapolis, MN 55439-0108

Re: Fort Des Moines Dump Site: Des Moines, Iowa: Geophysical Report Transmittal
Geosphere Midwest Project #96-516

Dear Mr. Braun:

We have completed our report for the Fort Des Moines Dump Site project, entitled "Geophysical
Investigation at the Fort Des Moines Dump Site, Des Moines, Iowa."

This report documents the results of our. magnetometry and EM61 surveys, which were performed
on May 21 to 24, 1996. The geophysical investigations identified two landfills.

A total of 10 copies of this report have been sent to your company. Please call if you have any
questions.

Sincerely,

Don Johnson
Project Manager

Enclosures

1748 sw 24th street miami florida 33145 tel: (305) 856-8022 fax: (305) 858-8235
3800 gettysburg midland michigan 48642 tel: (517) 832-8626 fax: (517) 832-8631
8616 xylon ave n ste g brooklyn park mn 55445 tel: (612) 493-3596 fax: (612) 493-3597
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EXECUTIVE SUMMARY

Geophysical investigations, consisting of magnetometer and EM61 metal detector surveys, were
performed by Geosphere Midwest at the Old Fort Des Moines Dump site, Des Moines, Iowa from
May 21 to 24, 1996. Data were collected along north-south grid lines spaced 10 feet apart.
Magnetometer data were collected at intervals of 2.5 feet and EM61 data were collected at intervals
of 0.6 feet. The area investigated covered approximately 5 acres.

Two landfills were identified by the investigation. The larger one appears to consist of two landfill
cells separated by a narrow area of less concentrated or thinner landfill. The smaller landfill is
located immediately south of the larger one. Neither could be fully defined because they both
appear to extend into the lake and thick brush prevented data collection in portions of the site.
Some scattered metal is present in the remainder of the site. Similar results were obtained by both
geophysical methods. _
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1 INTRODUCTION

1.1 LOCATION AND DESCRIPTION

Geophysical investigations were performed at the old Fort Des Moines Dump Site from May 21 to
May 24, 1996. The Fort Des Moines Dump site is located south of the City of Des Moines, Iowa
(Figure 1.1). It operated for approximately 65 years, from 1901 to the mid 1.960's. The land that
the dump occupies was transferred to Polk County and the City of Des Moines in 1971. A portion
of the landfill was encountered during construction of a dam that forms a small lake on the property.
The dump is expected to contain domestic waste, construction debris and possibly small arms
ammunition debris.

Investigation consisted of magnetometer and EM61 metal detector surveys. The area covered is a
point of land extending into the lake. A gravel road leads to this point that has a small parking lot,
boat ramp and dock. Figure 1.2 shows the survey limits. At most of the time during the
investigation, cars were present in the parking lot while their owners fished. The parking lot was
investigated with minimal interference from the parked cars by skipping por.ions of the lot where
cars would interfere and doing them later after the cars left.

The area covered by the investigation covered approximately 5 acres. Much of the site was cut
grass with widely spaced trees. Some of the site, however, was covered with thick brush and trees
and could not be investigated.

1.2 PURPOSE

Magnetometer and EM61 metal detector surveys were performed at the site to delineate the limits
of the old dump. Within the limits of the landfill, higher concentrations of waste have been
distinguished from areas where the waste is apparently less concentrated.
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2 GEOPHYSICAL METHODS

Two geophysical methods were used to investigate the site, both of which are used to locate metal. ^
These included magnetometry using a fluxgate magnetometer in the gradiometer configuration and *
metal detection using the GeonicsEM61. - .

¥

2.1 MAGNETIC METHOD

The magnetometer is used to measure variations in the intensity of the earth's magnetic field.
Variations in this relatively uniform field may be caused by the weak natural magnetic properties
within the underlying soil and rock or caused by the much stronger magnetic characteristics of
buried iron or steel objects. Local geology does not include naturally magnetic rock so any
variations observed at these sites can only be attributed to metal objects. The size and shape of a
specific local anomaly is related to many different factors. The anomaly caused by a metal object
is primarily due to induced and permanent magnetism. Induced magnetism of an object is the
magnetic field caused by its presence in an external (the earth's) field. The greater the mass of a
metal object, the greater is the induced magnetic anomaly. Similarly, the strength of the object's
magnetic anomaly at the ground's surface is inversely related to its depth. Permanent magnetism
does not depend on an external field and may act in conjunction with or against the induced
magnetic field of the object. Further, the target's shape, orientation in the earth's field, and its state
of deterioration affect anomaly characteristics. Accordingly, the magnetic responses of similar
objects may vary over a wide range, making definitive identification of the source object difficult
or impossible. A magnetometer does not respond to non-ferrous metals such as aluminum, copper,
tin, and brass.

The earth's magnetic field intensity changes throughout the day with sunspots and ionospheric
conditions. This variation, called diurnal noise, produces unwanted noise and can affect local
magnetic measurements. One way to remove this noise is to use a base station that monitors the
change in magnetic field throughout the day. Base station readings are then used to correct the
survey readings. Another way to deal with diurnal noise is to measure the vertical gradient of the
magnetic field. The vertical magnetic gradient is measured using two sensors (mounted vertically
with one another); such an instrument is called a gradiometer. The vertical gradient method *
provides two advantages over a single sensor method. These are elimination of diurnal variation
and improvement of lateral resolution.

2.2 EM61 METAL DETECTION METHOD

TheGeonicsEM61 metal detector was used to detect and map zones of metallic anomalies. The
EM61 operates by transmitting a pulsed primary electromagnetic field that induces eddy currents
in the ground as well as in nearby metallic objects. The eddy currents produce a secondary field that
decays with time after the termination of each primary field pulse. The rate of decay of the
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secondary field is dependant on the electrical conductivity of each object within range of the
instrument, with the decay progressing more slowly in the more conductive objects. The receiver
measures the strength of the secondary field produced by the eddy currents at a sufficiently long
time after the start of the decay that the current induced in the ground has fu l ly dissipated and only
the eddy currents in nearby metal is measured. Measurements are made at two different delay times

' to provide an indication of relative depth of metal objects. The system is sensitive to both ferrous
and non-ferrous metal.

W

The EM61 can detect a single 55-gallon drum at a depth slightly over 10 feet. The response is a
single sharp peak, providing high resolution data that can be used to accurately locate relatively
small metal objects. Larger quantities of drums (and other metal) can be detected at greater depths.
It is relatively insensitive to nearby cultural features such as buildings, fences and power lines.

The EM61 measurements can be made manually, by a wheel, or on a time basis. The wheel was
used for these investigations, resulting in readings approximately every 0.65 feet along each survey
line.
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3 DATA ACQUISITION

3.1 SITE GRID

A grid was established at the site prior to data collection. A north-south base line was established
at the west side of the site and marked with 100-foot intervals. It was assigned grid coordinate 300
east. An east-west base line was then staked using a prism to accurately rum a right angle off the
north-south base line. This line was assigned grid value 500 north and flagged at 10-foot intervals.
Additional east-west grid lines at 100-foot spacings were laid out and flagged at 10-foot intervals.
In areas of taller weeds or poorer visibility, additional east-west grid lines were flagged.
Geophysical data were then collected along north-south grid lines by walking between flagged grid
locations.

3.2 MAGNETOMETER

The magnetic measurements were made with a FEREX fluxgate magnetometer system used in the
gradiometer mode. Readings, in units of gammas/foot, were made at 2'/;-foot intervals along north-
south grid lines 10 feet apart. Station locations along each line were determined by pacing between
the flagged grid locations. Magnetic values, along with grid coordinates, -were stored in a digital
data logger (Omnidata Polycorder) for subsequent transfer to computer for processing and plotting.
Data were processed be editing the data to remove duplicate data and contoured in color using
Surfer for Windows software.

3.3 EM61

EM61 readings, in units of millivolts, were made along the same grid lines as magnetic readings.
Readings were triggered by a wheel, resulting in measurements being made at intervals of 0.65 feet.
Data, including grid coordinates, were recorded on a digital data logger (Omnidata Polycorder) and
periodically transferred to a computer for later processing and plotting. EM61 data were processed
and contoured in the same manner as the magnetometer data.
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4 SURVEY RESULTS AND CONCLUSIONS

4.1 MAGNETOMETER SURVEY

Contours of the magnetic data are shown in Figure 4. 1 . Background appeais as light yellow in the
figure. Anomalous areas, both magnetic highs and lows, indicate metal and appear in Figure 4. 1 as
other colors.

Two areas of concentrations of metal are interpreted as buried landfill. These results are shown in
Figure 4.2. The largest of the landfill areas is primarily north and east of the dirt road leading to the
parking area on the point. East of grid line 800E, the landfill is present on both sides of the road.
A small area within the interpreted landfill limits is characterized by weaker and more widely
spaced anomalies. It is interpreted as either thinner or less concentrated landfill material. This has
been identified in Figure 4.2 as less concentrated landfill. Its shape and location suggests the
landfill consists of two landfill cells joined by a thinner landfill section. The landfill appears to
extend into the lake and its limits beyond the lake shore could not be determined.

A second, smaller interpreted landfill is located centered at approximately 750E/375N. The
western extent of this feature could not be determined because thick brush prevented data collection
in that area. It also appears that the landfill extends into the lake and for that reason, its southern
limit could not be determined.

Distinct anomalies in the northwest portion of the site, the strongest centered approximately at grid
coordinates 525E'900N, appear to be related to surficial scrap metal. The full extent of this feature
could not be determined because of thick brush, but scrap metal was visible within the brush.
Because of the surface metal, it cannot be established whether buried metal is also present.

The remainder of the site is characterized by scattered pieces of buried metal. Because the metal
is widely spaced with background conditions between the metal, is not characterized as landfill.
Many of the trees planted in the western part of the area investigated had metal anomalies associated
with them. The reason for a piece of metal to be present at so many of the trees is not known.

4.2 EM61 METAL DETECTION SURVEY

Contours of the EM61 metal response are presented in Figure 4.3. The stronger the metal response
is, the larger and/or shallower the metal causing the anomaly. The strongest anomalies appear as
purple, red and yellow in the figure. The EM61 antenna is larger and has more trouble going
through brush conditions than the magnetometer resulting in somewhat less coverage. The white
areas within the contours are areas where data could not be collected because of brush. The
interpreted results of the EM61 survey are shown in Figure 4.4. The EM6 1 results are very similar
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